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RUSCON Products for reinforcing concrete 


Roads and Pavements add 25% to their life 
and cut maintenance expense by 80%. 


Truscon Wire Mesh binds the concrete into a 
solid mass. Saves time and labor in installation. 


Truscon Dowel Contraction Joints provide definite 
lines for expansion and contraction of the con- 
crete. 

Truscon Steel Road Forms insure speed and econ- 
omy in construction. 

Truscon Curb Bars and Edge Protectors for con- 
crete curb protection. 


Write for Truscon Illustrated “‘Roads’” Book. 


TRUSCON STEEL COMPANY, Youngstown, Ohio 


Warehouses and Offices in All Principal Cities 
Foreign Trade Division, New York 
The Truscon Laboratories, Detroit, Mich. | 
Trussed Concrete Steel Company of Canada, Ltd., 
Walkerville, Ont. 


USCON | 
HIGHWAY PRODUCTS | 


* A complete line of Truscon products for better 
roads built better—Wire Mesh for permanence— 
Contraction Joints for safety—Rib Bars for re 
inforcing—Curb Bars for curb protection. 
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40 more 
They had 20 A. W. graders 


bought some time ago. 





But—the second 


order is unquestionably placed because of 
proven results and work accomplished as 
reported and recorded. 





Graders, Rollers, Crushers, Screens, Portable Elevators and Bins, 
Sprinklers, Sweepers, Dump Wagons, Scrapers, Etc. 


Albany 
Atlanta 
Billings 
Boston 
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28 Aurora Specials and 12 Austin Mammoth Juniors recently ordered by one 
of the South Eastern States. 








First sales are sometimes 
the result of persistent 
high grade sales effort 


Catalog sent on request 





The Austin-Western Road Machinery Co. 


General Offices 
400 North Michigan Avenue, Chicago, Illinois 


Branch Offices and Warehouses 
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Maintaining Dirt Road 
More than two and a half million miles of third class roads, mostly dirt and 
gravel, present a maintenance problem of the greatest importance. Some 
figures relative to maintenance work done by counties—equipment used, 
frequency and results obtained. 
There are nearly three million miles of dealing with this class of road only, and one of 


roads in the country which have not been given 
a hard or durable surface and which can not be 
expected to receive such surface for many years 
to come if ever, since the cost would be beyond 
all reasonable anticipation of what will be avail- 
able, and since a large part of the mileage does 
not carry enough traffic to warrant such ex- 
pense. However, these roads carry some traffic, 
and it is desirable that they be at least reason- 
ably passable throughout the year and that they 
have as firm and smooth a surface as possible 
during the greater part of the year. 

Some kinds of natural soil or dirt roads can 
be kept in this condition with comparatively 
small expenditure for either construction or 
maintenance. There are, however, certain locali- 
ties where it is necessary to provide as com- 
plete artificial drainage as the traffic to be carried 
will justify, following which a good surface may 
be maintained with a reasonable amount of in- 
telligent maintenance. In other localities or 
other soils, the drainage problem may not pre- 
sent itself, but difficulties of maintenance may 
necessitate more frequent or expensive main- 
tenance methods; among which would be in- 
cluded those localities where rainfall is very in- 
frequent and methods must be employed for 
maintaining a good surface with dry material. 

A clay or clayey loam road, when the surface 
is smooth and firm, is as good a road for ordinary 
light traffic as could be asked for and is more 
comfortable to ride on than many good hard- 
surface roads. How to keep it in such condition 
is a problem that should receive much more at- 
tention than it does. The procedure must in- 
volve comparatively little expense and only 
moderate-price equipment. 

Among the tables published in this issue will 
be found one showing the amount spent by each 
of several hundred counties in maintaining roads 
of different kinds. Because of the importance 


of the dirt or natural soil roads, special ques- 
tions were included in this year’s questionnaire 
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the tables gives the information obtained in re- 
ply to these questions. This included the kind 
of soil, the width and crown of the graded sec- 
tions, the miles of road kept in condition by the 
use of drags, graders, etc. and the equipment 
used; also the frequency with which the equip- 
ment is used on a given stretch of road, together 
with any other maintenance treatment which 
the roads receive ; and finally the county official’s 
estimate as to the percentage of time during 
which the roads may be considered to have a 
firm, smooth surface. The following paragraphs 
give a summary of the information obtained, 
which is presented in detail in the tables re- 
ferred to. 
FREQUENCY OF TREATING A GIVEN ROAD 

Information under this head might be divided 
into two classes, one in which the frequency 
was given as related to the weather, and the 
other as defined by periods of time. Under 
the first head, 29 counties reported that the main- 
tenance gangs got to work immediately after 
each rain; one that the work was done after 
each wet spell; one after rains and freezes; 4 
as the weather permitted; one during the spring 
and periodically after that, and one from 2 to 6 
times after the spring rains. 

The others indicated frequency by the time 
elapsing between treatments, number of treat- 
ments per month, etc. Of these, 9 reported 
treatment daily and 9 others reported continuous 
treatment. (It may be that some of these meant 
that the maintenance gang was continuously 
operating and not that each mile of road was 
passed over each day.) One reported 4 times 
a week; three, 3 or 4 times a week; eight, 
times a week; thirty-five, twice a week; one, 
100 times a year; four, once or twice a week; 
one, 65 times a year; one, 75 times a year; one, 5 
times a month; nineteen, weekly; two, 45 times 
a year; two, 40 times a year; three, 3 times a 
month; six, once in two weeks; four, twice a 
month; one, once every 20 days; one, 12 times a 
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year; one, 8 to 15 times a year ; eight, monthly ; 
one, 10 times a year; one, 6 times a year; one, 
once in three months; two, 4 times a year; four, 

















A TWO-BLADE ROAD DRAG 


3 times a year; two, 2 or 3 times a year; four, 
twice a year, and one, once every two years. 
Four distinguished between state and county 
roads, one reporting that the maintenance for 
the state roads was continuous, while county 
roads were dragged after each rain; another, 
that state roads were treated daily and county 


























A THREE-WAY ROAD DRAG 


roads weekly; a third, that the state roads were 
gone over once in 10 days and the county roads 
twice a year; and the fourth that the intervals 
were two weeks for the state roads and two 
months for the county roads. 

Replies to the inquiry as to what percentage 
of the time, on the average, the roads of a given 
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county have a firm, smooth surface cannot per- 
haps be compared too exactly, both because the 
standards of comparison and the individual ideas 
as to what constitutes a firm, smooth surface 
probably vary in different parts of the country, 
and also because the personal interests of those 
reporting would naturally tend to bias some in 
favor of the roads which they are endeavoring to 
maintain in that condition. However, we be- 
lieve that in the majority of cases the replies can 
be accepted as giving some idea of the percent- 
age of time during which the roads are in fairly 
good condition. 

Of the 152 counties which replied to this ques- 
tion (a great many apparently did not wish to 
commit themselves, or found it difficult to make 
an estimate), more considered that the roads of 
their counties offered a firm, smooth surface 
three-quarters of the time than any other one 
percentage, 36 so reporting. The next largest 
number, 26, reported the roads in this condition 
ninety percent of the time, while 17 considered 
them to be so fifty percent of the time. Grouping 
the replies more or less arbitrarily, we find the 
following: Six reported the roads in the con- 
dition described 100 per cent of the time; fifty- 
eight, from 76 to 99 per cent of the time; thirty- 
six, 75 percent of the time; twelve, 51 to 74 
percent of the time; thirty-one, 26 to 50 percent 
of the time; and nine, 25 percent of the time 
or less. Ten reported that the roads were in 
good condition after each surfacing until the 
next rain; a number of these being located in 
sections where rain is very infrequent. One 
was frank enough to state that in his county the 
roads were never firm and smooth, two that 
they were in this condition only 10 percent of 
the time, and two others that this was true only 
20 percent of the time. 

MAINTENANCE EQUIPMENT EMPLOYED 

More definite, and for this reason at least of 
more value and interest, were the statements as 
to the equipment employed in the different 
counties. One hundred and ninety-nine counties 
furnished a list of their equipment employed in 
maintaining the surface of dirt roads. 

Drags appeared to be much the most numerous in 
use, several specifying steel drags and others wooden 
drags. Second in popularity were graders and 

patrol graders. Aside from 
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the drags, much of the other 
equipment has a greater or 
less similarity, the variation 
indicated by different names 
occasionally being _ slight, 
and in some cases probably 
the same equipment goes by 
different names in different 
counties. In the list here- 
with, the names given are 
those under which the equip- 
ment was reported to us. 
Drags were reported used 
by 135 counties, graders by 
95, and patrol graders by 42; 
maintainers were reported 
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by 37 counties, scrapers by 23 counties, blades by 
12 counties, planers by 4 counties, road machines 
by 4 counties, patrol blades by 2 counties, and 
one county reported each of the following: 
scarifiers, harrows, finishers, fixers, slips, mow- 
ers, levelers and rollers. 

This equipment was employed in different 
combinations in the different counties, as shown 
in the accompanying table: 


EQUIPMENT USED IN MAINTAINING DIRT ROADS 
Number of counties 


Equipment reporting 
PE: -ccadener eae saseeriie tr akmesteeees 21 
ees errr er rrere: freer 43 
DFARS BOG DRIOL BEOGCTE 0000 coesccpenscccse 18 
Drags and scrapers ....... Pi 
Drags and planers .....e.e.. LI See er 1 
Drags and patrol blades ..............60. 2 
TOPS GE GARMERIIINS 56.5 escccccessesscvce 12 
Drags atid TOAd MACHINES 22... .<cccccceses 2 
Drags, patrol graders and finishers.......... 1 
Drags, graders and maintainers ........... 11 
DFARS, STAGELS ANG PIANETS ..ccccveccceces 2 
Drags, graders and scarifiers ............. 1 
Drags, graders and RAlraWS .<cccccscccece 1 
Drags, patrol graders and finishers .......... 1 
Drags, blades and road fixers ............... 1 
Deaws, GieGes ORG SCTHOETS .00ccccessesss 1 
Drags, graders, scrapers, maintainers .... 4 
Drags, graders, slips and mowers ......... 1 
Drags, graders, scrapers and levelers ...... 1 
REE, ticks dadcdesadierensyesesaeeensus caw 19 
I dic obecicd es hones eaeedancen 19 
Graders ONG MAINTRINETS ...0.66006006s00500 6 
Ce OEE GETING «65506005 ccdscvenseness 1 
ee IE 06s ccs cddwsseceeseeunse 1 
ee een 2 
Graders, blades and maintainers .......... 1 
Gragers, SCTApET ANd COMETS <...0.06scccces 1 
gE SE eee See rere a 6 
ET ee eT et et a an 2 
Serapers, patrols and blades ...........00002 1 
Shs kets ene behnedheedekeeeesinn 3 
TID htc duidwercnaweieusbdcctedees 2 


In comparing the different equipment used 
and also the frequency with which it was used 
and the results obtained, it will be interest- 
ing and valuable to consult the general table 
and note the kind of soil which was being 
treated and also the geographical location and 
climate, both of which generally have a very 
considerable weight in determining the kind of 
treatment that is most successful. 


COST OF MAINTAINING 


The above figures indicate what a wide di- 
versity of treatment is given to dirt roads, and 
it is only to be expected that the annual costs of 
maintenance per mile should vary as greatly. 
The figures furnished us indicate that the amount 
spent last year in maintaining graded dirt roads 
averaged $178 a mile, varying from $13 to $1,250; 
these figures applying to 92 different counties. 
More than 25 percent of them, however, lay 
between the limits of $150 and $350. 

Very few figures were obtainable for the cost 
of maintaining top soil and sand clay roads, but 
such as we have indicate an average cost for the 
former of $130 a mile and for the latter of $167. 

Quite a number of counties reported on the 
cost of maintaining gravel roads, which cost 
ranged from $7 a mile to $1,380, the average 
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REAR VIEW OF A ROAD PLANE 


being $240, nearly fifty percent of them lying 
between $150 and $350 a mile. 

The average cost of maintaining macadam 
roads as indicated by the table is $353, ranging 
from $36 to $1,000. Of the figures furnished 
for maintaining cement concrete roads, one 
stated that the cost last year was nothing, while 
another gave it as high as $730 a mile. Only 
three, however, reported over $300 a mile, and 
the average of the figures was $203. The fig- 
ures for maintaining brick pavements varied 
quite widely, probably because of the fact that 
a brick pavement has either practically no main- 














A PATROL GRADER 


tenance cost, or else the figures run very high 
because certain sections demand relaying of the 
surface. For instance, Cuyahoga county, Ohio, 
reported the average maintenance last year as 
$1,300 a mile on the 277 miles of brick roads in 
the county, while a county in Illinois reported 
a cost of only $8 a mile. 

Weighting the several costs to allow for the 
mileage of the different kinds of roads through- 
out the country, these figures would indicate an 
average cost of about $200 a mile for mainte- 
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nance. The total mileage is reported at approx- 
imately 3 millions, which would give the main- 
tenance cost at about 600 million dollars a year. 
The mileage represented by our tables is a com- 
paratively small percentage of that of the entire 
country, and it is quite probable that mainten- 
ance is looked after more carefully and expen- 
sively, if not intelligently, in the counties re- 
porting, on the average than in those not 
reporting. It might therefore be reasonable to 
estimate the amount spent on maintenance of 
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roads other than state highways as between 
$400,000,000 and $500,000,000 a year. The 
mileage of state highways is proportionately 
much smaller; on the other hand, the average 
cost of maintenance of these highways, which 
carry a very much heavier traffic, will average 
much higher than the $200 estimated. The Bu- 
reau of Public Roads estimates that the states 
will spend about $137,000,000 in 1926 in main- 
taining 234,582 miles, or an average of $584 a 
mile. 





Highway Maintenance Equipment 





Practical suggestions by State Highway Engineer of Ohio for equipment for 
maintaining gravel and macadam roads, grading, cutting weeds, bridge and 
culvert work, and repairing concrete and brick pavements. 





An unusually interesting and comprehensive 
paper dealing with the subject of the selection 
and use of highway maintenance equipment was 
read at the 12th annual road school held at Pur- 
due University on January 19th, by H. J. Kirk, 
state highway engineer of Ohio. A few of the 
high spots of the paper are briefly abstracted 
below. 

Highway equipment should be inspected fre- 
quently during the working season and com- 
pletely overhauled during the winter season. “It 
costs a lot to have a machine break down during 
the working season and no money is better spent 
than in the forestalling of breakdowns.” 

There is considerable complaint concerning 
the service being given by road equipment man- 
ufacturers and much dissatisfaction at hold-up 
prices for parts and poor service on repair part 
orders. Mr. Kirk believes that it is good busi- 
ness for a road equipment manufacturer to send 
out a competent service man—a mechanic with 
much practical experience and good judgment; 
and that it is advisable for the State itself to em- 
ploy a man for general oversight of the highway 
equipment, his experience in Ohio being that a 
traveling mechanic for each district or division 
who is a hard worker and can be trusted, can save 
his salary many times over. Such a man can spot 
idle equipment and send it where needed; should 
have charge of the division garage, and should 
have the power to discipline any one found 
abusing equipment in any way. 

“There are many reasons for standardizing 
equipment. With but one make of truck in a 
district the truck drivers and mechanics learn 
how best to operate and repair it. Better service 
can be given because less repair parts need be 
carried to take care of all needs.” 

Mr. Kirk then, without naming any special 
make of equipment, stated his preference for dif- 
ferent features of equipment under various heads 
of grading, cutting weeds, maintaining gravel 
and macadam, bridge and culvert work, repair- 
ing concrete and brick pavements, and others. 


Introducing the subject of grading equipment, 
he stated that if outlying districts and poorer 
counties had to wait for roads costing $40,000 
a mile they would still be in the mud 25 years 
hence. Ohio has given them all-year roads at an 
average cost of $3,000 per mile; old roads having 
been widened out and minor relocations made, 
repairs made to bridges and culverts, old road 
metal salvaged and local materials used wher- 
ever possible. 

The state has found it economical to purchase 
heavy equipment for this purpose. In hilly 
country 10-ton crawler-type tractors are worked 
in pairs, one with a 12-foot blade and the other 
immediately behind with a 10-foot blade. He 
prefers the leaning-wheel type of grader because 
it is free from side-slipping, moves the earth 
higher and is more easily and quickly pulled out 
of the ditch. He prefers the track-laying type of 
tractor in all cases because it is not so apt to tear 
up the road surface or get mired in bad places. 
Under some conditions, gasoline shovels are used 
with three-quarter yard buckets on crawler-type 
running gear. He considers a gasoline shovel 
one of the recent outstanding developments in 
road building equipment for rural highways, 
believing it far better than the old-time steam 
shovel for light shovel work because of its lower 
operating cost and when frequent moves are 
necessary there is no bother with water lines or 
fuel transport problems, or in obtaining water 
which is suitable for boiler purposes. , 

In rolling or flat country where cuts are long 
and frequent turns are not necessary the small 
elevating grader has proved most valuable; it 
will move an enormous amount of material at 
small cost. “Under certain conditions I have 
never seen anything quite so efficient as a small 
elevating grader for cleaning ditches.” 

Under the head of roadbed maintenance equip- 
ment, he referred to southern and southeastern 
Ohio where there are many slips and slides, the 
hills slipping down on to the road or the road 
sliding down the hill. In such conditions no piece 





rcs 2 ie ae NM 








rrevicrete aaeen e PS 








May, 1926 











~ 


~~ ee Rage 








A ONE-MAN POWER GRADER 


of equipment has proven more valuable than 
a small crane with a clamshell bucket mounted 
on a truck. For this he much prefers the full 
circle swinging type for moving slips and slides. 
A small ditcher originally designed for cleaning 
farm ditches appeals to him as a good, inexpen- 
sive and valuable tool for smaller jobs and dirt 
handling of this kind. The one-man motor pa- 
trol grader is a valuable piece of equipment for 
shaping up shoulders. 

For cutting grass and weeds the best work ts 
done with a farm mower having a 6-foot cutting 
bar that will cut at any angle between 45 degrees 
above and 45 degrees below the horizontal. “A 
machine of this kind pulled by a good team driven 
by the owner who lives along the road is the 
best combination for a good, clean, economical 
job of weed cutting that has ever come to my 
attention.” He has used several types of cutter 
bars attached to tractors but finds that a team 
will get into places the tractor cannot, thus re- 
ducing to a minimum the work to be done with 
a scythe by hand. 

For maintaining gravel and traffic-bound mac- 
adam, he states that the loose material thrown 
off the road by traffic should be kept constantly 
returned to the center of the road, and the best 
tool he knows of for this purpose is the spring 
grader blade mounted on springs and turned to 
the road surface as a razor blade is to a hone. 
This spring blade carried 
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car unloaders and trucks are believed to be neces- 
sary. In Ohio, the state contracts with trucking 
companies for this kind of work at so much per 
ton, the bid including spreading the material on 
the road. The working of local gravel deposits 
is so involved in local conditions that each loca- 
tion is a problem in itself. One very satisfactory 
piece of equipment for this kind of work is a one- 
unit gravel crushing, screening and loading plant 
in which material delivered to a belt conveyor 
is elevated to screens and oversize material 
turned into a crusher; the material being finally 
delivered to a waiting truck by means of a belt 
conveyor. 

“Recently developed equipment valuable in 
gravel pits includes belt conveyors, bucket load- 
ers, and truck mounted clamshell cranes. Drag 
line outfits can be used in many places to good 
advantage depending on the depth, area covered 
and over burden of the gravel deposit being 
worked.” The best quarry arrangement is where 
the crusher can be placed much lower than the 
quarry floor so that stone can be chuted to it. 
He prefers the gyratory type of crusher be- 
cause it produces a more uniform size and has 
low upkeep. 

For bridge and culvert work he finds the sand 
blast and air brush valuable, especially for reach- 
ing places otherwise inaccessible. On the other 
hand, a better job is obtained with the paint 
brush on surfaces that are accessible. For main- 
taining concrete bridges and culverts, Ohio uses 
concrete mixers mounted or rubber-tired trail- 
ers, easily portable. The cement gun has been 
found valuable for economical repairing of cer- 
tain kinds of masonry abutments. 

For maintaining waterbound macadam, the 
largest piece of equipment used is the motor 
truck tank distributor for applying bituminous 
surface treatments. The largest part of mac- 
adam road patching today is with bituminous 
snaterials. For mixing these, tilting drum type 
mixers with a skip are preferred because they 
clean more easily. Mr. Kirk has found the 
small Fordson type roller a labor saver in places 





along a road at 10 or 12 
miles an hour will throw the 
loose material back to the 
center of the road, leaving a 
uniform layer of it there. In 
addition to this, a large sled 
drag is indispensable for ob- 
taining a smooth riding 
surface. It should be used 
every few weeks and when 
the surface is in proper con- 
dition. With this equipment 
and correct manipulation of 
materials a gravel road can 
be made as smooth for rid- 
ing as any _ hard-surface 
pavement. 

For bringing material to 
the road where it is un- 














loaded from railroad cars, 
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A POWER MAINTAINER 


where there is extensive patching. It can be 
loaded into a truck and transported readily and 
cheaply from job to job. Heating kettles of 
two-barrel capacity are well adapted for mac- 
adam maintenance. The Ohio department al- 
ways obtains them equipped with oil burners, 
which is well worth the extra cost by limiting 
loafing waiting for the kettle to heat up. 

For repairing concrete pavements the air com- 
pressor with pavement breaker is the most re- 
cent development. A special air hammer mount- 
ed on wheels is the best tool he has seen for 
taking down high spots from raised points on 
concrete pavements. 

Mr. Kirk gave special attention to some out- 
standing pieces of equipment. The Ford truck 
is low in first cost and is most economical on 
hauls up to three miles but over that it fails. 
A great advantage is the low cost of repair 
parts and ease of handling. He mentions the small 
elevating grader, the one-man power grader, 
the best conveyor for car unloading and cheap 
handling of materials out of gravel pits. A truck 
mounted crane does work too small for a jarge 
shovel and is readily transportable. The air 
compressor he considers to have great possibil- 
ities, limited only by the development of auxil- 
iary tools; there being already in use paving 
breakers, air brushes, sand blast, air hammer. 
air drills, and riveting tools. 

For general maintenance work he would buy a 
2-ton or 2'4-ton truck with pneumatic tires, 
dump body and hydraulic hoist with full cab. 
For long hauls over good roads larger trucks 
may be advisable but Ohio cannot afford to buy 
them, for haulage contractors will do the work 
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for less than they cost the state. “The best 
trucks in this class, bar none, in all around relia- 
bility and freedom from breakdowns are the Class 
‘B’ Liberty trucks supplied to the states by the 
federal government.” 

Mr. Kirk mentions several needs in the matter 
of equipment which have not yet been met by 
the manufacturers. “Motor truck bituminous 
distributors need wider tires on penetration 
macadam work. Better heating facilities in the 
way of a burner made of metal and higher heat- 
resisting quality and designed to secure more 
complete combustion will save much valuable 
time now lost. 

“A street sweeper should be provided of more 
sturdy design than the ones still being manu- 
factured and never intended to be pulled by trac- 
tors or moved at high speed from job to job. In 
general, a better running gear is necessary on 
maintenance equipment because it very fre- 
quently must be moved and moved in a hurry. 
This applies to belt car unloaders, tar kettles, con- 
crete mixers and other machines.” 

Better protection against cold should be pro- 
vided for the operators of trucks, graders, etc. 
He also favors closed cars for all engineers and 
superintendents who must drive long distances in 
all kinds of weather. 

A central mixing plant layout for mixing cold 
patch bituminous materials would meet a popular 
demand, as would also a central mixing plant 
for concrete road repair. He suggests a post 
hole digger to be attached to a Fordson for use 
in erecting guard rails. 

In concluding his address Mr. Kirk said: 
“Don’t tie your money up in expensive equipment 
unless you have work for it to do.... The justi- 
fication for buying equipment depends on the 
economy of what it will do as compared with 
other methods.” 

“The greatest loss in connection with equip- 
ment generally is the loss when it is not work- 
ing.” The purchaser of the equipment must have 
superintendents with ability to make it earn more 
than it costs. “No equipment can take the place 
of a man who has good judgment, initiative, and 
energy to do things.” 

A good reason for extensive use of labor saver 
equipment is that it tends: to irritate tax payers 
to see laborers resting on their shovel handles 
even for a moment. 





Austrian Safety Exhibition 


The Austrian Automobile Association an- 
nounces that it will give an exhibition of the 
means and measures used or planned in various 
parts of the world, with the purpose of increas- 
ing safety in street and highway traffic, to be 
held in the city hall of Vienna from May 8th to 
May 24th. It expects to have on exhibition 
graphs, posters, leaflets, cartoons, photographs, 
newspaper clippings, plans, models, etc., bearing 
on the subject of traffic safety. There will also 
be a number of lectures with moving pictures or 
lantern slides. 
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Sewage Treatment at Bonnie Burn Sanitorium 





Imhoff tanks, filter beds and chlorination plant, with capacity for a thousand 


inmates, replaces old contact beds. 


Umbrellas on filters and other novel 


features. 





By Louis L. Tribus, M.Am.Soc.C.E.* 


The growth of a public institution is like that of 
most communities, with however a radical difference 
in the time factor, and generally a greater continu- 
ity of management and exercise of paternal power. 

On the southern slope of the First Mountain, 
north of Scotch Plains, N. J., Union County ac- 
quired a large, picturesque tract and on it began 
sixteen years ago the development which now in- 
cludes many buildings and necessary facilities for an 
up-to-date tuberculosis sanitorium. This now cares 
for about four hundred inmates, mostly from Union, 
but some from other New Jersey counties. At the 
foot of the slope is the winding Green brook, which 
eventually finds its way westward through Plain- 
field. The sanitorium has impounded some of the 
water of this brook, which after having been passed 
through a pressure filter, furnishes boiler and fire 
protection supply, though it is not admitted into the 
domestic service, whose needs are met by water from 
a rock well 500 feet deep and the Commonwealth 
Water Co., of Summit. 

While Green brook is not supposed to be used 
for water supply purposes below the hospital, it is 
probable that some ice is cut for private use, and 
bathing in some of its reaches is in summer quite a 
satisfying feature of neighborhood life. 

At the time of starting the hospital in service the 
sewage was discharged into a pit which had been dug 
and lined with planks, from which a pump drew the 
liquid and delivered it upon the ground, up the hill 
at some distance from the hospital buildings. Crops 
of corn, grass and pumpkins assimilated some of 
the sewage, but the excess flowed over the surface 
of the red hardpan soil, to the brook. 

In 1911, Jacob L. Bauer, county engineer, en- 
grossingly busy with his road and bridge work, 
asked the Board of Chosen Freeholders to retain 
Tribus and Massa to design a sewage treatment sys- 
tem to protect the brook against direct discharge of 
Taw sewage into it. 

The Freeholders acceded to the request, but asked 
that the design provide for five years use at the most, 
for it was their intent to contract with the city of 
Plainfield to take the sewage flow into an extension 
of the city’s sewer system, and thereafter care for 
its treatment at the city’s large plant to the west- 
ward. 

In view of the few years of prospective use, no 
change was made in the plant proposed as to the pit, 
pump or pipe line; though as the years passed, two 
other pits were dug and pipe line renewal and pump 
repairs were required. 

The design as executed included, at upper end of 
the pipe line, a roofed regulating and dosing cham- 
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ber, and two successive groups of three concrete 
tanks each, used as open contact areas, the sewage 
level being below top of the broken stone. Auto- 
matic discharge was provided in the dosing tank, 
and also to pass the partially treated sewage from 
the first to the second group of tanks and thence in 
turn into underground tiles bedded in and covered 
with broken stone. 

When it received the care which any automatic 
apparatus requires, the system worked well, though 
the very tight soil did not take up as much of the flow 
as was desired. However, the final effluent was 
clear and colorless and did not carry any particularly 
offensive odors in its ultimate passage to the brook. 

However, the design and construction did not en- 
tirely meet the original instruction, in that it savored 
of permanent rather than temporary character, 
though not planned for any great increase in tribu- 
tary population. 

About ten years passed instead of the five-year 
limitation; the Plainfield scheme had failed in ne- 
gotiation; the automatic apparatus was badly corro- 
ded and out of order; the plant was of insufficient 
capacity for the size to which the institution had 
grown; and the State Department of Health insisted 
upon either extending facilities or the building of a 
new plant. 

Again the writer’s firm was called upon, in 1921, 
and there began a very lively controversy between 
the engineers, backed fully by the county officials, 
and the State Department of Health, ending finally 
however, in victory for the latter. 

It had seemed an ideal situation in which to in- 
stall an entirely covered, intensive system by which 
the raw sewage would be treated with lime as a 
coagulant, then separated in Dorr tanks and passed 
into special compartments for sludge and effluent, 
respectively. The former was to be drawn daily, 
charged with common salt sweepings, stirred with 
compressed air, and broken up by electric current: 
the resulting release of nascent oxygen and forma- 
tion of sodium hypochlorite would have completely 
destroyed all organic matter. The clarified liquid 
carrying solution of lime was to receive as much 
or as little electric current as might be needed to 
similarly release the oxygen and thereby render the 
effluent non-putrescible for a sufficient number of 
days to permit of brook diffusion without a shadow 
of nuisance. 

On the score that the proposal was of an experi- 
mental nature, the State Board would give only 
such a provisional consent to this plan that no trus- 
tees of public monies would have been justified in 
carrying it out. 

It is not the purpose of this article to go into a 
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IMHOFF BUILDING READY FOR TILE ROOF 


discussion of the project, but simply to state that 
real experiments had been satisfactorily made, with 
every indication of success. This, together with 
moderate cost of prospective plant, ability to oper- 
ate equally well in winter as in summer, and occu- 
pation of but small space, made it seem a pity to 
block the enterprise. Furthermore, the process own- 
ers were willing to bond themselves to make all sub- 
sequent changes that might be shown to be needed, 
and even to convert the 
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The effluent collectors in the filter beds are of 
tile, but the distributors are cast iron pipes. Here, 
perhaps, is the only novelty in the system; the dis- 
tributors are laid on top of the broken stone above 
the collectors, from which the incoming tank 
effluent is carried in vertical risers to the surface, 
where there is attached to each a 16-inch diameter 
circular spreading jplate, and over each plate a 
Duraluminum umbrella to protect the riser and plate 
from snow, stones thrown by boys, etc. 

Fly screens protect all windows and doors of the 
several buildings. 

Land drainage was completely provided, as also 
were broken stone access walks. 

The plant occupies an area of about 500 by 400 
feet, which has a fall of about 15 feet towards the 
brook. The highest elevation is occupied by the 
Imhoff tanks and sand filters numbers 1 and 2 
(which have been left for future construction). 
About 5 feet lower lie the sludge bed and sand 

filters numbers 3 and 4; 





plant into a different {® 
form of treatment, if the 
patent processes failed, 
without cost to the 
county. ' 

In 1924, after rather 
lengthy negotiations, 
plans were prepared for 
the system recently put 
into service, which has 
cost nearly double the 
estimate for the other 
type of plant and has 
taken many times the 








while about 10 feet 
lower still are sand fil- 
ters numbers 5 and 6; 
the chlorine treatment 
house being at an eleva- 
tion slightly greater than 
these last two filters. 
These elevations refer 
to the ground surface 
and not to the surfaces 
of the filters themselves. 
The elevation of the 
flowing sewage in the 
Imhoff tanks is 261.0; 
that of the surface of 








area that it would have 


occupied, with some in- IMHOFF BUILDING AT LEFT, CONTROL HOUSE IN CENTER, 
SLUDGE FILTER 


evitable letting down of 
effectiveness during cold 


weather. 
THE NEW PLANT 


Fortunately, gravity flow throughout has been pos- 
sible, from the outlet of the trunk sewer through 
the plant to the brook. 

A brick building houses a pair of Imhoff tanks 
each of which will easily take the daily sewage flow 
from 1,000 patients and operatives (the present 
total population is about 500). Should the alto- 
gether unexpected happen and an even greater pop- 
ulation than 1,000 have to be served, the tanks would 
care for a considerable increase without risking 
efficiency. 

The tank effluent has unrestricted flow (as di- 
rected in a control house) to either of two pairs of 
sand filter beds. (Construction of a third pair has 
been deferred until needed. ) 

The sludge is forced out by tank pressure for 
drying upon its own sand filter. 

The drainage from all the filters passes through 
a 5,000 gallon baffled tank, in which it receives a 
dose of chlorine from a Paradon outfit which is 
convenientiy housed in a warm room above the tank. 
This building, like all others, is of brick, with 
tile roof. 

A water system makes possible washing all parts 
of the plant, and sprinkling embankments to tempt 
grass to grow, as well as the weeds which have 
taken very kindly to the site. 


the sludge filter, 255.0. 
The elevations of the sur- 
faces of the sand filters 
are as follows: Number 1, 259.0; number 2, 258.5; 
number 3, 257.0; number 4, 256.5; number 5, 255.0, 
and number 6,254.5. The elevation of the outlet 
into the brook is 243.5; numbers 1 and 2 being wholly 
in excavation, and numbers 5 and 6 largerly on fill. 
The lowest point of the hopper bottom of the two 
Imhoff tanks is elevation 242.7. The lower edges of 
the sloping bottoms of the sedimentation channels 
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EXCAVATION FOR IMHOFF TANK IN RED SHALE ROCK. 
FRAMING FOR FORMS AT BOTTOM 
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are at 252.0. The channels are 12 feet wide and 28 
feet long. On each side of each channel is a gas 
vent in the form of a slot, 2 feet wide in the clear, 
thus giving a gas vent area 25 per cent. of the total 
area of the tank. The horizontal branch of the 
sludge pipe is about 4 feet below the surface of the 
flowing sewage. The walls of the tank rise to an 
elevation 4 feet above the surface of the sewage. In 
the concrete wall separating the two tanks is a 4- 
inch cast-iron pipe, which supplies 2-inch lead pipes 
perforated with 1%-inch holes 4 inches c. to c. laid 
along the top of the slopes of the hopper bottoms. 
The Imhoff tanks are housed in a building 41 by 30 
feet inside dimensions, with a tiled roof extending 
16 feet above the ground surface and provided with 
two copper ventilators 3 feet in diameter. Two 
triple windows on each side and one triple window 
on each end are provided with vertical ribbed semi- 
clear glass, the central window of each group being 
provided with a transom at the ton. 

The sand beds numbers 1 and 2 are each 100 feet 
long by 50 feet wide; num- 
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at the elevation of the 
top of the sand, and cast 
on its upper end is a 
horizontal flange one 
inch thick and 16 inches 
outside diameter. Rest- 
ing on this flange is an 
umbrella of 17 gauge 
Duraluminum, the lower 
edge of this raised 2 
inches above the flange. 
There are 18 of these 
risers or distributors - 
with their umbrellas in /6— 
each sand bed. CAST IRON DISTRIBUTOR 
The sludge bed is 40 by WITH UMBRELLA 

20 feet and is constructed 

with 12 inches of broken stone, 18 inches of stone 
screenings and 18 inches of sand. Six lines of 4- 
inch open-joint tile are laid in the broken stone for 
drainage. The sludge is admitted to the surface 
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bers 3 and 4 are 90 by 
55 feet, and numbers 5 and 6 
are 100 by 55 feet. In the 
bottom of each safid bed is 
first 9 inches of 2%-inch 
broken stone in which is lai 
the collecting tile; on top of 
this is 9 inches of 34-inch 
stone screenings; and on top 
of this, 2 feet 6 inches of fine 
sand. The collecting tile 
vary from 8 inches at the out- 
let to 3-inch branches which 
are laid in parallel lines 7 feet 
c. toc. On top of the broken 
stone are laid cast iron dis- 
tributors in sizes of 8 inch, 6 
inch and 4 inch. Risers are 
spaced 16 feet 6 inches apart 
in both directions and are 
connected to the distributors 
by means of 4-inch wyes. 
ach riser consists of a 4-inch 
eibow and a short section ot 4-inch pipe, the elbow 
being provided with a rib which rests upon a con- 
crete base 16 inches square. The top of the riser is 
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AND 4, SHOWING UMBRELLAS. CHLORINATION HOUSE AT 
LEFT CENTER; CONTROL HOUSE AT RIGHT CENTER 


through three 4-inch cast-iron outlet pipes. 

The control house is a small brick building 6 
feet by 8 feet outside dimensions, with a flooring of 
34-inch subway grating just above the ground level. 
Here the sewage enters through an 8-inch pipe and 
is discharged to any bed desired through other 8- 
inch pipes provided with shear gates. 




















ba — ————— 


SAND FILTER, ware! ING COARSE STONE, ON WHICH REST 
AST IRON DISTRIBUTORS 








SAND FILTER, SHOWING CAST IRON DISTRIBUTION RISERS 


WITH SPREADING PLATES ON TOP. TRUSS WAS USED AS 


RUNWAY FOR PLACING SAND ON BED 
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CHLORINATION HOUSE; CONTROL HOUSE AT UPPER 
LEFT HAND 


The chlorination plant is housed in a brick build- 
ing 12 feet square outside dimensions, under which 
is a tank which extends 10 feet underground beyond 
the building. This well is provided with one longi- 
tudinal baffle, and two transverse baffles in each 
half; one of these just in front of the outlet, being 
provided with a weir—a beveled steel plate set in a 
6-inch concrete wall. By means of these baffles the 
sewage, after receiving the chlorine, is thoroughly 
mixed therewith during a flow of about 35 feet. 

The hospital has had the same superintendent, Dr. 
John E. Runnels, from the start, as well as the 
station engineer, Mr. Black. Both take an interest 
in the new plant, and the sanitorium chemist makes 
frequent analyses of effluents to determine their 
bacteriological character and consequent necessary 
dosage of chlorine. 

The contractors for the general construction were 
Mango and Company of Plainfield, while the 
plumbing and electrical work was installed by A. E. 


Smith. 
The total cost has been about $78,000, excluding 


land. 





Underground Sewage Pump 

In an article describing the Seneca-Rogers 
Sewer district, which lies between the city o) 
Rochester and Lake Ontario, in the “Rochester 
Engineer,” Gloster P. Hevener gave a brief de- 
scription of a pumping plant for raising the sew- 
age from a low level area. 

This area includes about 135 acres and the sew- 
age from it is lifted about 13 feet into a 15-inch 
gravity sewer. “The pumping station is a sub- 
terranean concrete structure about 10 feet by 14 
feet in plan and 26 feet deep, located under the 
parking space with a 4-foot square manhole in 
the roof to afford access. A fan and vent are 
provided for ventilating the structure. The build- 
ing is divided into three stories and the lower two 
stories are divided by a transverse partition into two 
compartments, one to serve as a wet well and the 
other as a dry well. 

“The wet well is 6 feet by 10 feet in plan and 
has an available depth of about 5 feet, making its 
capacity a little over 2,000 gallons. A bar screen, 
having an available gross area of about 35 square 
feet and composed of % by 2% inch bars spaced 
2% inches on centers is provided in one corner 
of this well. A platform at the level of the first 
floor is installed for use in connection with clean- 
ing the screens. 
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“The dry well, which is to-be about the same 
size as the wet well, is equipped with two 425 
gallons per minute (610,000 gallons per day) 
vertical centrifugal sewage pumps (Wood Pat- 
ent). These pumps are driven by two 5 hop. 
Fairbanks-Morse electric motors located on the 
floor above. These motors are automatically 
controlled by switches operated by floats in the 
wet well. A short length of 8-inch cast-iron pipe 
acts as a discharge from the pumps to the manhole 
adjacent to the pumping station at the head of 
the 15-inch gravity sewer. The electric power 
for operating the pumps is obtained from a main 
power line of the Rochester Gas & Electric Com- 
pany in St. Paul Boulevard and is conducted to 
the station through an underground conduit. In 
case the power should fail, an overflow from the 
sanitary sewer to the adjacent 20-inch storm 
sewer is provided. The elevation of this over- 
flow is about 8 feet above the sanitary sewer and 
is used only in case of emergency.” 





Louisville Sewers and Contractors 


The following letter refers to an editorial 
published in our January issue, page 21: 


Editor, Public Works, New York, N. Y. 
Dear Sir: 

Concerning an editorial in a recent issue of Public 
Works, wherein it was stated that the Commissioners 
of Sewerage of Louisville could only secure two bid- 
ders, we think you should be informed that on this 
particular project either a deep trench or a tunnel was 
necessary. A number of contractors figured on the job 
and found an open cut trench could not compete with 
tunneling on this particular project. For this reason, 
only those who were equipped for and were experienced 
in tunnel work in sand undertook to make proposals. 
There were two of these, one a local corporation and 
the other an expert tunnel contractor who has recently 
moved to Louisville to make this his permanent home 
on account of the rapid growth of Louisville and the 
public work in contemplation. Both bids were less than 
our estimate of cost and were entirely satisfactory to 
the Commission. 

It might be well for you to know we had seven 
proposals at our letting on February 26th, the low bid- 
der being under our Engineer’s estimate of cost and 
the next bidder only $235 more than the low man. The 
low bidder on this project is the only contractor who 
has ever presented appeals from the decision of our 
engineers to the Commission, which indicates that he 
is satisfied that he received fair treatment when all 
the facts were known to him. 

Sincerely yours, 
r. Hoge Jr. 
Secretary & Treasurer, Commissioners of Sewer- 
age of Louisville, Ky. 
PHH-RJ 


Uniform Wire and Sheet Metal Gauges 


-It is stated that there are in use in this country 
thirty wire and sheet metal gauge systems and 
the confusion resulting from this condition has 
become intolerable. In order to bring an end to 
this condition, if possible, a conference was held 
on March 18th in the Engineering Societies 
Building, New York City, attended by represen- 
tatives of twenty-five organizations, at which 
unanimous decision was reached that this was 
desirable and a committee was provided for rep- 
resenting all interested industrial groups, under 
the auspices of the American Engineering Stand- 
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ards Committee. Opinions generally seemed to 
favor elimination of all gauge numbers and the 
substitution for them of a simple system of desig- 
nating sizes in decimals of one inch. The work 
turned over to the committee was outlined as 
follows: “The standardization of a method of 
designating the diameter of metal and metal 
alloy wire, the thickness of metal and metal al- 
loys in sheet, plate and strip form and wall 
thickness of tubing, piping, and casing made of 
these materials; and the establishment of a 
standard series of nominal sizes and of toler- 
ances for wires, sheets, plates and strips.” 





Contract Bonds 


In March last a report on the general subject 
of surety bonding in connection with public 
works in New York State was made by Sullivan 
W. Jones, state architect. In investigating the 
matter, hearings were held in New York and 
Albany and many reports and other documents 
were examined. 

Some of his conclusions were: That the bet- 
ter class of contractors did not bid on state work 
because required to compete with irresponsible 
and incompetent contractors. These bid too low, 
were awarded the contracts, and either poor 
work or the failure of the contractor resulted. 
Not one contract in one hundred is completed in 
contract time. Surety companies not only go on 
the bonds of irresponsible and incompetent con- 
tractors, but even loan them the 5% bid deposit. 
Under the present law, method, and form of 
contract, the bond not only is objectionable for 
the above reasons, but serves no useful purpose ; 
and the premium of 2 per cent on the bid price 
is paid by the state. 

As a result of this investigation, Mr. Jones 
recommended that the laws be changed as fol- 
lows: To “eliminate the requirement that a 
contractor furnish a bond.” That the word “re- 
sponsible” be defined “as meaning that the con- 
tractor shall be able to show assets in excess of 
liabilities to the equivalent of 15 per cent of the 
amount of the contract, or that a bank licensed 
to do business in the State of New York will 
advance him credit to that amount, and that he 
shall be able to show he has successfully exe- 
cuted work of similar character and scope.” That 
a contractor be required, in order to qualify for 
an award of contract, to prove his responsibility 
as defined above, and that the penal law be 
amended to include the giving of a false state- 
ment to any state department or official. That 
it be required that “all contracts contain a clause 
providing for the collection of liquidated dam- 
ages in the event of the failure of the contractor 
to complete a contract within the time specified.” 
That “in the event of a bidder failing to execute 
the contract which has been awarded to him, 
the sum deposited by such bidder be forfeited 
as liquidated damages and the board, department, 
commissioner or officer receiving said deposit 
shall forthwith deposit the same with the treas- 
urer of the state.” That authority be given “to 
issue a subpoena to any and all bidders, their 
agents, servants and employees and to interro- 
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gate them with respect to any bid submitted by 
them and to compel the production of any and 
all books or records necessary for the conduct 
of such examination” and finally, that “the form 
of contract be changed to provide for progress- 
ively diminishing retained percentages on pay- 
ments made as the work advances and the state’s 
exposure to loss diminishes, beginning with a 
retention of 20 per cent on the first payment and 
decreasing proportionately as the work pro- 
gresses to 5 per cent on the last payment previ- 
ous to the final payment, which signifies accept- 
ance of the work.” 





1925 Zoning Ordinances 


Zoning ordinances were adopted during 1925, 
as reported to the U. S. Department of Com- 
merce, in the cities named below. In most cases 
it is stated whether the ordinance is for area, use 
or height of buildings, or comprehends all three 
of these. 

Pine Bluff, Arkansas, use. In California: 
Petaluma, use; Riverside, comprehensive; San 
Leandro use and area; Santa Clara, comprehen- 
sive; South San Francisco, use. In Colorado: 
Colorado Springs, use; Denver, comprehensive. 
In Connecticut: Enfield, comprehensive; Fair- 
field, comprehensive; Hartford, use; New Britain, 
comprehensive, and Norwich comprehensive. 
In Florida: Jacksonville, comprehensive. In 
Georgia: Savannah. In Indiana: Elkhart, com- 
prehensive; Evansville, comprehensive; Gary, 
comprehensive; Kokomo use and area; Misha- 
waka, comprehensive; Valparaiso, comprehen- 
sive. In Iowa: Ames, comprehensive; Cedar 
Rapids, comprehensive; Davenport, comprehen- 
sive; lowa City, use and area; Red Oak, use and 
area. In Kansas: Manhattan, use; Salina use 
and area; Topeka, comprehensive. In Louis- 
iana: Shreveport, comprehensive. In Massa- 
chusetts: Belmont, comprehensive; Haverhill, 
comprehensive; Lynn, use; Medford, Needham, 
New Bedford, Newton and North Adams, com- 
prehensive; Revere and Salem use; Somerville 
and Stoneham comprehensive; Taunton, use; 
Wakefield, Walpole, Waltham, comprehensive; 
Wellesley, use, and Woburn, comprehensive. 
In Michigan: Ironwood and Kalamazoo, use; 
Midland, Muskegon, Owosso and Ypsilanti com- 
prehensive. In Minnesota: Duluth, comprehen- 
sive. In Nebraska: Fremont, use and area. In 
New Jersey: Audubon, comprehensive. In New 
York: Auburn, use; Baldwinsville, use and 
height; Cayuga Heights, use; Cedarhurst, com- 
prehensive; Glens Falls, use; Kingston, use; 
Lowville, use; Mamaroneck, comprehensive; 
New Rochelle, comprehensive; Patchogue, com- 
prehensive; Penn Yan, use; Potsdam, use and 
area; Seneca Falls, use. In North Dakota: 
Fargo, comprehensive. In Ohio: Lakewood, 
comprehensive; Marion, use; Maumee, compre- 
hensive; Oakwood; Warren, comprehensive; 
Wyoming, comprehensive. In Pennsylvania: 
Aldan and Beaver, use; Bellevue, comprehensive ; 
Chester, use; Edgewood, comprehensive; Edge- 
worth, use; Emsworth, Ingram, Monaca and 
Monessen, comprehensive; Swissvale, use and 
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area, and Westview, comprehensive. In Rhode 
Island: Westerly, comprehensive. In Wiscon- 
sin: Green Bay, comprehensive, and West Allis, 


use. 


Georgia Investigating Calcium Chloride 


Due to the conflicting opinions expressed in 
the literature of the effects of calcium chloride 
upon concrete when used as an admixture, the 
State Highway Department of Georgia is un- 
dertaking such an investigation for its own en- 
lightenment. Aside from the question of in- 
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creased or reduced strength, they wish to estab- 
lish the effect of calcium chloride upon the setting 
time of concrete in which various brands of ce- 
ment are used. It is hoped to determine whether 
calcium chloride as an admixture will cause some 
cements to set so rapidly as to interfere with the 
proper finishing of concrete pavements with ma- 
chine finishers. 


The Department also expects to study further 
the design of sheet asphalt mixtures, and to in- 
vestigate the possibility of using several local 
materials not before used in base courses. 





Boonville Water Works 





Well supply lifted to reservoir and elevated tank by electrically-operated 

centrifugal pumps designed to meet increased fire demand and resulting 

increased friction head, while operating at all times with high efficiency and 
keeping the electric demand low. 





The waterworks system of Boonville, Indiana, 
was described by the engineer, Charles Brossman, 
of Indianapolis, in a paper before a meeting of 
the Indiana Sanitary and Water Supply Associa- 
tion on March 25th. Some features of this plant 
are quite interesting and the parts of the paper 
referring to them are abstracted below, together 
with a brief statement of the proposition as a 
whole. 

The first waterworks at Boonville were built 
in 1896 by a water company, the franchise run- 
ning for a term of twenty years with provision 
for the purchase of the works by the city. The 
supply was taken from two ponds, one with a 
capacity of 34 million gallons and the other 40 
million gallons. A tank was built of 100,000 
gallons capacity elevated on a tower with the 
bottom of the tank 80 feet from the ground and 
the top 112. The pumping equipment consisted 
of a duplex steam-driven pump and an electric- 
driven centrifugal pump, the latter being located 
in the electric light plant, so that it could be 
operated by employees of the plant, thus saving 
in operating expense. 

It was recognized some years ago that the 
consumption was approaching the capacity of 
the supply as the town increased in size, and 
plans were made in 1923 for a new supply. More- 
over, the original supply, being surface water, 
was subject to pollution and, although it received 
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DIAGRAMMATIC PLAN OF PUMPING SYSTEM 


chlorine treatment, its safety was not considered 
to be sufficiently protected thereby; in addition 
to which it received considerable mine drainage 
which introduced objectional characteristics. 

In studying the problem of a new supply, the 
engineer considered several streams, including 
the Ohio river which is about 10 miles away, but 
found that either the quality or capacity of these, 
or both, failed to meet the requirements, while 
pumping the Ohio river water and filtering it 
would introduce a very high operating cost. The 
ultimate decision was to secure a ground water 
supply at a point about seven miles from the city. 
Here was found from 50 to 100 feet of sand and 
gravel in irregular layers carrying considerable 
ground water, the direction of flow of which ap- 
proximately paralleled the Ohio river. It was 
believed that this area had once been either a 
channel of the river or an area periodically 
flooded from the river and receiving deposits oi 
sand and gravel transported from further up the 
stream. 

The wells that were constructed here were lo- 
cated at a point where the water-bearing gravel 
is approximately 25 to 28 feet deep and rests 
upon sandstone about 50 feet below the ground 
surface. In some of the test wells very coarse 
deposits of gravel were found for a height of 16 
feet, covered with a considerable layer of finer 
sand. Contracts were let for two 16-inch wells 
both about 50 feet deep. At the bottom of each 
well was to be a Cook strainer about 18 feet 
long and 15 inches in diameter. The strainers 
were not slotted until after the well had been 
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drilled and the depth of coarse water-bearing 
. gravel determined. Then the strainers for each 
x well were slotted to suit the conditions in that 
@ well, number 80 to number 100 slots being used 
} where the gravel was coarse, while where fine 

sand was found the slots were as small as num- 


















































7 ber 14. A 10-inch weli was constructed about 

§ 300 feet away from each 16-inch well to rein- 
force the same, as described further on. 

Because of the simplicity of centrifugal 


pumps, it was desired to use them if possible. 
When pumping the first well for a test, it was 
found that the static head of water was approxi- 











| mately 12 feet below the ground, and when pump- 

i ing about 300 gallons per minute the water was MOTOR. TWO-STAGE AND ONE-STAGE PUMPS AT 
# drawn down about 14 feet further. It was planned, ert 
therefore, to place the 

= pumps in a pit about 10 

: feet below the ground sur- 

; face giving an approximate 


lift of 15 feet when pump- 
ing at a 300-gallon rate or 
about 20 feet at an 800-gal- 
lon rate. The object of the 
10-inch reinforcing well, 
which was connected by 
6-inch pipe with the suction 
from the 16-inch well, was 
to permit drawing at a rate 
of 600 or 800 gallons per 
minute from each pair 
without increasing the suc- 
tion undesirably. With the 
two wells so coupled an 




















actual test at 800 gallons 
showed a vacuuin of 16 
b inches at the pump. 
| It was decided to use CITY PUMPING STATION. FOUR-STAGE UNIT AT LEFT; TWO-STAGE 
two pumping stations, each AND ONE-STAGE AT RIGHT 
drawing from a 16-inch and an auxiliary 10 inch 
well. In one of these sta- 
E: : - j tions is a four-stage 800 
ok fr ; g. p. m. pump designed for 
: i) a 250 feet head, operated by 








a 75-horsepower motor on 
one end of the shaft and a 
90-horsepower Sterling 
gasoline engine opposite. 
ail etem txts In the other pumping sta- 
y 7" * Pet <% he tion is a 600 g.p.m. two- 
¥ stage pump, operated at a 
j oo 160-feet head, and on the 
’ same shaft is a single-stage 
; ; pump at 90-feet head ar- 
f ranged to be thrown into 
iz ‘4 a service by means of a jaw 
Se. . clutch. These two pumps 
can be placed in series, thus 
giving 250-feet pressure to 
the 600 gallons a minute; 
while, by throwing out the 
end pump, this quantity 
: can be delivered against a 
} a i “ ‘Wasaet 4 160-feet head. It was ar- 
- ranged to have these sta- 
BUILDING CIRCULAR CONCRETE RESERVOIR FOR BCONVILLE tions operated by a farmer 
Forms and reinforcement for columns in place who lives nearby. 
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These well pumps deliver the water through 
about 6 miles of 12-inch pipe to a storage reser- 
voir with a capacity of 1% million gallons. 
About one-third of a mile from this reservoir 
and three-quarters of a mile from the water 
tower in Boonville is another pumping station in 
which also there are two sets of pumps, each set 
practically duplicating one of those at the wells; 
that is, there is a four-stage 800 g.p.m. 250-feet 
pump connected to both motor and gasoline en- 
gine; also a two-stage and a one-stage pump on 
the same shaft operated by a motor, these two 
being arranged for 185 feet head and 65 feet head, 
respectively. In order to provide for the econ- 
omical operation of this plant, a new fire sta- 
tion was built at this site, which houses the fire 
truck, while the pumping plant and workshop 
are in the rear of this station; and overhead is a 
five-room dwelling which houses the attendant. 

It was estimated that jthe consumption in 
1940 will be about 720,000 gallons per day, an 
average of 500 gallons per minute. (With the 
100,000-gallon tank in service, the maximum rate 
of pumping from the reservoir to the city for 
domestic service need not exceed 700 or at most 
1,000 gallons.) The Fire Inspection Bureau de- 
sired a pumping capacity of not less than 1,400 
gallons per minute for fire service. It was cal- 
culated that, to furnish the domestic supply at 
the desired pressure, a pressure head at the 
pumps at the city plant of 185 feet would suf- 
fice. To meet this condition, the two-stage 600 
g.p.m. pump was provided. But when 1,400 gal- 
lons is being pumped, friction in the mains would 
raise the pressure to 250 feet. Therefore, the 
four-stage 800 g.p.m. pump, which will be put 
into service in case of fire, was designed for a 
250-feet head. At the same time the single-stage 
pump will be connected up to the two-stage 
pump as a booster, raising the pressure of this 
unit also to 250 feet. 

The same arrangement is provided for pump- 
ing from the wells to the reservoir; or, cutting 
out the reservoir, pumping direct to the city 
water tower. Here, however, the two-stage 
pump will act against 160 feet head normally, 
while the single-stage booster will add 90 feet 
pressure. ; 

If only high-pressure pumps were used, having 
a capacity of 1,400 gallons a minute, they could 
meet the present consumption by pumping only 
three hours a day, but this would require a very 
heavy electric demand and a large-size motor. 











BACKFILLING PIPE LINE WITH DRAGLINE 
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Or, if run at a lower rate for a longer time, the 
efficiency would be low. 

The combination described gives great flex- 
ibility, good economy when pumping domestic 
supply, and possibility of meeting either fire re- 
quirements or increased consumption due to 
growth. Space is left in each pumphouse for in- 
stalling future pumps. 

Each well is equipped with a Cook foot valve 
placed below the water line of the well, and while 
there is a check valve in the discharge line of the 
pumps, there is also a by-pass around the check 
so that a small line will always feed around the 
check and keep the pump primed in case of slight 
leakage through the foot valve. 

The pumps are operated with G. E. synchron- 
ous motors with direct connected exciters. The 
pumps are designed to give approximately full 
load on the motors when operating at the pro- 
posed pressure. The motors are 2,300 volt, three- 
phase, 60 cycle, using primary current, which, 
with the synchronous motors, gives the lowest 
possible electric rate. In each plant the four- 
stage pump can be operated with a Sterling gaso- 
line motor should there be an interruption of 
electric service. 

The new reservoir is circular, 125 feet in diam- 
eter and 18 feet deep, with a capacity of 1,500,000 
gallons. It is of concrete, roofed, with columns 
of mushroom type top and bottom. The floors 
are 10 inches thick and the roof 6% inches, each 
reinforced in three directions. ‘The walls are 
16 inches thick with a double row of reinforcing. 


A joint % inch wide and 6 inches deep was 
left entirely around the junction between the 
wall and floor, and later filled with alternate 
layers of poured asphalt and calked oakum. Also 
an 8-inch galvanized iron crimped strip was 
placed half in the floor and half in the wall to 
prevent leakage. 

On the roof of the reservoir was built a rein- 
forced concrete aerator house, having cast-iron 
baffles set on an incline of about 30 degrees, 
over which the water coming from the wells is 
discharged before entering the reservoir. 


The reservoir was built by the Roth Construc- 
tion Co. of Boonville, Ind. The pumps were 
Dean-Hill. The 800 g.p.m. pumps were con- 
nected up to G. E. 75-horsepower motors and 
90-horsepower Sterling engines. The 600 g.p.m. 
were driven by 60-horsepower motors. The pipe 
was centrifugal pipe furnished by the American 
Cast Iron Pipe Co. The pipe line was laid by 
Emil Hartig of Evansville, Ind. The work was 
designed in the office of Charles Brossman. 
George T. Gilbert was resident engineer. C. C. 
Abbott, city engineer, assisted in the surveys 
and in some of the installation work, which was 
done by day labor. The entire cost of the plant 
was about $225,000. 

The financing of the work is of interest. A 
year after the plans had been made (but no ac- 
tion taken on them) the old reservoirs began to 


lower rapidly and Mayor Thomas Mullin, realiz- 


ing the need of immediate action, got the three 
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banks of the city to agree to advance the neces- 
sary funds, to be repaid later by sale of bonds. 
Contracts were let for the pipe and laying and 
Mr. Hartig laid the 5% miles in forty days. Be- 
fore the end of this period the reservoirs were 
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almost empty, in spite of water pumped from an 
old mine through a temporary pipe line laid on 
the surface of the ground; and there was a great 
popular celebration when the well water was 
turned into the distribution system. 





Constructing Extensive Wet Ground Foundations 


Sea wall and other structures, some submerged, built on soft meadow mud. 
Pile driving by submerged steam hammers. Belt conveyor 


distribution 


An extensive foundation for a concrete sea wall 
and other structures is being constructed in marsh 
land along the Passaic river at Kearny, New Jersey, 
by the Western Electric Co., which is unusual both 
for the extent of the work and for some of the 
features of construction. 

The ground ‘is soft and wet, with little surface 
bearing value, and pile foundations were necessary. 
The work will require about 200,000 piles up to 60 
feet long, designed to carry twenty tons each. Yel- 
low pine is being used and about 40,000 have al- 
ready been driven. In connection with the con- 
struction and the subsequent use of the site, a rail- 
road siding was built to adjacent tracks and 1,800 
feet of 40-foot road furnished connections with the 
state highway. To provide for these, a cinder em- 
bankment about 2% feet high was built on the sur- 
face of the marsh. In order to furnish depth of 
water along the new bulkheads and raise the surface 
of the marsh, about 300,000 cubic yards of mud 
and sand were removed by suction dredge from the 
river bed and delivered a maximum distance of 
nearly a mile through 22-inch pipe. 


of concrete. 


PILE DRIVING 


Henry Stears, Inc., the general contractor for the 
work, provided five floating pile drivers and seven 
land machines, which were equipped with five 3,000 
and 3,500-pound drop hammers and seven double- 
action McKiernan-Terry steam hammers, several of 
the latter being equipped for submerged operation, 
being used whenever possible with the floating equip- 
ment that carried telescopic leads in which the ham- 
mers could be operated 30 feet below the surface of 
the water. This use was provided for by furnishing 
standard steam hammers with inlets which enabled 
a flexible hose to be coupled to the outer casing that 
enclosed the moving parts of the hammer and fill 
it with compressed air which expelled the water and 
enabled the machine to operate as if in open air. 
Another flexible pipe discharged exhaust steam 
above the surface of the water. The anvil block was 
recessed to receive the head of the pile. Such a 
machine, with a crew of seven men, made a record 
of more than 100 piles in a single shift. 

Steam hammers only were used for driving and 
sometimes for pulling the sheet piles and driving 
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PILES IN BULKHEAD WITH BOTH DROP HAMMER AND STEAM HAMMER 
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the spur piles in the 

1—Steam cylin- bulkheads. The latter 

- were driven by means 

of a land driver tilted 

2—Lower case so that the leads were 

at the proper angle; or 

they were attached to 
the top of the pile. 

oa wen About 4,000 piles, 

anvil block about 45 feet long, were 

driven in the bulkhead, 

Inlet for com- Which had a length of 

pressed air 1725 feet. They were 

driven in transverse 
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Y, Y ; a rows, each row braced 
UY7\ = by three spur piles 
ae bolted to the bent caps 


Slly;s 
eV and longitudinal tim- 
DOUBLE ACTING STEAM HAM- bers in the wooden 
MER aie 2) * - -pececeaammaa deck, which was 40 feet 
wide and was fastened 
to the tops of the piles. Bolt holes were bored and 
bolts and spikes driven by eight Chicago Pneumatic 
Company’s tools, replacing a considerable number of 
carpenters or dock builders. A concrete sea wall 9 
feet high was built on the edge of the bulkhead, be- 
hind which a cinder fill was deposited by Hayward 
clamshell buckets, unloading the cinders from scows 
alongside. 

Piles for the foundation of a subaqueous con- 
densation water tunnel were driven by submerged 
hammers to a cut-off grade 8% to 17% feet below 
low tide. They were then enclosed in a coffer dam, 
the inshore end of which was constructed of wooden 
sheet piles and the outer end of 14-inch 35-pound 
arch-web Lackawanna steel piles; the latter also 
being used for constructing a 64 by 73-foot coffer 
dam enclosing the foundation piles of a coal and 
ash handling plant. After the coffer dams had been 
completed, they were unwatered by 6. 8 and 10-inch 
electrically driven centrifugal pumps manufactured 
by the Lawrence Pump and Engine Co. Piles for 
the power house foundation were driven by steam 
hammers operated on floating drivers and were 
afterward enclosed by an earth dike about 9 feet 
high which protected them while backfill was placed 
around them up to the level of the concrete floor 
slabs. One of the foundations, which contained 
nearly 9,000 piles, was partly in and partly out of 
water and piles for the latter were driven to the 
surface of the ground, which was afterwards exca- 
vated to subgrade, while the remainder were driven 
to the surface of the water and backfill placed around 
them. 

Still other piles were driven 3 or 4 feet below the 
surface of the ground with ordinary followers and 
afterwards the ground was excavated by means of 
three 34-yard Hayward orange-peel buckets which 
delivered the spoil into 12 one-vard Koppel and 12 
Western cars drawn by locomotives, which dumped 
it into water 16 feet deep, from which it was re- 
claimed by a 3-yard dipper dredge and loaded into 
barges in which it was taken to sea and dumped. 


CONCRETE WORK 


The substructure work required about 35,000 cubic 
vards of concrete made of graded sand and gravel 
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and Atlas portland cement. Part of the concrete 
was mixed in two of the contractor’s standard float- 
ing plants, each of which was installed on a barge 
equipped with a stiff-leg derrick with a 40-ft. boom 
operating a 34-yard clamshell bucket for unload- 
ing sand and gravel from barges alongside into an 
elevated bin. which supplied a one-yard Ransome 
concrete mixer. Cement was delivered to the mixer 
platform by a slat conveyor 40 feet long. The 
mixed concrete was hoisted to the top of a 40-foot 
tower and spouted through steel chutes supported 
on an Insley steel truss hinged to a vertical axis in 
the hoisting tower. The chutes commanded three- 
fourths of a circular area 160 feet in diameter. The 
capacity was 750 yards per 8-hour shift. 

These plants delivered directly to the concrete sea 











BUILDING SEA WALL ON BULKHEAD 


wall on the bulkhead ; also at times supplied a hopper 
which discharged concrete on to a horizontal con- 
veyor belt 700 feet long supported on a wooden 
trestle 10 to 15 feet high which extended perpen- 
dicular to the shore line and discharged at any point 
onto a movable conveyor belt 200 feet long which 
traveled back and forth parallel to the shore line and 
discharged at any point through a short chute. This 
combination of conveyors thus commanded all of 
the foundations within an area 200 by 700 feet from 
a single stationary concrete hopper. 

For another part of the work, aggregate was de- 
livered to a storage bin by a 34-yard clamshell bucket 
operated by a derrick and was discharged thence, 
through a Blaw-Knox measuring hopper, to a l-yard 
Ransome concrete mixer that delivered to a hoisting 
bucket in an Insley steel tower 160 feet high, from 
which it was distributed through about 600 feet on 
Insley.steel chutes supported from-aerial cables and 
on counterbalanced trusses. 

Aggregate for land work was unloaded from 
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barges by a derrick that deposited it for storage on 
the bulkheads and afterwards reclaimed it to supply 
a 20-yard elevated loading hopper, which filled two 
batch dump cars on a narrow-gauge service track 
300 feet Icng which transported it to the mixer. 
The basement floor of the cable plant building is 
of reinforced concrete 6 inches thick, supported on 
978 concrete piers 3%4 feet high that are carried on 
clusters of 4 to 19 piles each. Generally the con- 
crete was placed on a top dressing of sand which 
covered most of the back fill around the piles. 
Where the top of the back fill was soft and wet, it 
was first covered with 3 or 4 inches of concrete, 
which was allowed to set at least 24 hours and thus 
form a reliable support for the floor slab and save 
the time and expense of wooden form work. 
McKenzie, Voorhees & Gmelin are the architects 
of the plant, and the J. G. White Engineering Corp. 
and C. W. Staniford are the consulting engineers. 


Expansion Joints in California 


Several of the divisions of the California high- 
way organization have been experimenting with 
different devices in connection with the con- 
struction of expansion joints. A common prac- 
tice is to make the joint 114 inches wide by the 
use of header boards, but it is found difficult to 
remove the boards while the concrete is still 
green without damage to the ends of the pave- 
ment slabs; while if the boards are left until 
the concrete sets, it is difficult to remove them 
at all. 

Some of the divisions have been experimenting 
with metal header plates which make possible a 
joint with a width of less than one inch. In pav- 
ing the San Mateo—San Onofre line under the 
direction of resident engineer W. D. Eaton, a 
header was developed consisting of three %-inch 
metal plates cut to conform to the proposed 
cross-section of the pavement and held together 
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by means of six small clips. The two outside 
plates were constructed in two and the center 
plate in three parts. The assembled header was 
held in place temporarily with stakes, while the 
concrete was poured, tamped and finished in the 
usual manner, being edged on both sides of the 
header. In removing the header, the three parts 
of the center section were pulled out first, using 
hooks applied to notches in the plate; this sec- 
tion having been oiled before it was placed in 
position. The two outer plates then fall to- 
gether readily and are easily lifted out. Such 
joints have a uniform width from the surface of 
the pavement to the subgrade. The plates are 
practically indestructible and when used for a 
considerable period of time should prove less 
costly than joints of the wooden type. 





Developments in Asphalt 
Paving 





Construction methods recommended by 

Prevost Hubbard include use of a heavy 

roller for initial compression, and 

methods of spreading and raking the “hot 

stuff’ so as to secure uniformity of 

contour, including use of mechanical 
spreaders. 


Students of asphalt paving during the past few 
years have become somewhat doubtful of the logic 
or scientific basis for certain specification require- 
ments for asphalt pavements which have been handed 
down from an older generation, and are beginning 
to believe that some of these requirements are un- 
necessary and others are absolutely objectionable. 








DISTRIBUTING CONCRETE BY SYSTEM OF FIXED AND 
ING PLANT WITH HOISTING AND SPOUTING APPARATUS. 


e a 


ei 


s ae 
a + ae 


MOVABLE BELT CONVEYORS SUPPLIED BY A FLOAT- 
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The association recently organized under the name 
of the “Association of Asphalt Paving Technolo- 
gists,” is expected to serve as a clearing house for 
all new and useful information which will tend to 
throw light on these points. 

Discussing this and other features of asphalt pave- 
ment before the Second Annual Conference of the 
North Atlantic States Highway Officials, Prevost 
Hubbard, chemical engineer of the Asphalt Asso- 
ciation, spoke as follows: 

It is desired to direct attention to a few extremely 
important construction details which frequently are 
slighted because of failure to appreciate how vital 
they are in producing a durable and otherwise satis- 
factory pavement. Observance of these details is 
very essential in the construction of hot mix asphalt 
pavements from the standpoint of stability, resist- 
ance to scaling, disintegration due to water action 
and uniformity of contour. 

ROLLING 

Undoubtedly the most important single construc- 
tion detail is initial compression; and the use of a 
heavy roller for first compression of the hot paving 
mixture cannot be too strongly urged, particularly 
if the pavement is to be subjected to heavy traffic. 
In the past it has been customary to roll the fine 
aggregate asphalt paving mixture, at least, with a 
relatively light tandem roller, prior to using a heavy 
roller but this is now known to be far less satisfac- 
tory than the practice of using the heavy roller first. 
A light roller will compact the upper portion of the 
paving mixture satisfactorily but it fails to compress 
the lower strata, thereby forming a crust which 
serves to distribute the lead of the heavier roller 
later used, to such an extent that thorough compac- 
tion throughout the depth of mixture is not secured. 
Such a pavement if opened to heavy traffic imme- 
diately after construction, is much more likely to 
develop waves and ruts than is a pavement initially 
compressed with the heavy roller. Even when the 
heavy roller is used the best results can only be ob- 
tained by continuous rolling at a rate not to exceed 
200 square yards per hour per roller. This matter 
is considered to be of such vital importance that 
during the past year The Asphalt Association -has 
revised its construction specifications, which had 
previously permitted the use of a lighter roller for 
ihitial compression, to read as follows: 

While still hot the surface course shall first be thoroughly 
and uniformly compressed by a power driven roller weigh- 
ing not less than 10 tons. Subsequent compression may be 
obtained by a power driven tandem roller weighing not 
less than 5 tons. Rolling shall proceed at an average rate 
not to exceed 200 square yards per hour per roller con- 
tinuous rolling for each roller weighing not less than 10 
tons and shall continue until no further compression is 
possible. ; 

Use of the tandem roller is advisable for diagonal 
and cross rolling where initial compressing has been 
obtained with a three wheel roller. Considerable care 
is required however, to use the three wheel roller to 
best advantage on sheet asphalt or fine aggregate 
mixtures. ‘The roller should be backed on to the 
hot mix and operated very slowly, care being taken 
not to reverse too suddenly. The large narrow 
wheels cut into the mixture to some extent but 
compress it from the bottom up so that reasonably 
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uniform density is secured throughout the entire 
depth of mixture. The extreme importance ‘of 
maximum initial compression has been demonstrated 
by laboratory studies of paving mixtures. 


PLACING THE MIXTURE 


Uniformity of contour in the newly constructed 
pavement is the second important construction de- 
tail to observe. This, of course, is dependent to a 
large extent upon the care with which the paving 
mixture is rolled but even with the best of rolling it 
cannot be secured unless the material has been prop- 
erly spread and raked by experienced rakers. The 
mixture should be combed out throughout its entire 
depth. A wide-spaced, deep-pronged rake somewhat 
resembling a potato fork has been used successfully 
by some progressive contractors and is to be recom- 
mended. Where it is necessary that workmen stand 
at times upon the newly raked material, sandals to 
the bottom of which are fastened pegs of suitable 
depth should be worn. In endeavoring to improve 
the contour of their pavements a number of con- 
tractors have found that the use of lutes about five 
feet in width are of material assistance. 

An improved method of placing the mixture has 
also been adopted with good results. This method 
consists in spreading the mixture so as to produce a 
working edge in the form of an inverted V with the 
apex at the center of the road. The rakers can 
then stand within the V and rake the mixture diagon- 
ally toward the center, thus entirely eliminating the 
tendency to produce raking corrugations at right 
angles to the center line, which are sometimes noted 
when the working edge is carried directly across 
the pavement. When the V-shaped method of 
spreading is adopted it will be found advantageous 
to roll the pavement along lines paralleling the sides 
of the V after the roller has rolled a single longitud- 
inal strip along each side of the road. Such rolling 
also tends to prevent the formation of construction 
corrugations. 

Mechanical spreaders have been used successfully 
in the construction of certain types of hot-mix 
asphalt pavements and it is probable that they will 
be used more extensively in all types in the future. 
A special form of tamping roller has also been de- 


vised for the purpose of increasing initial compres- 


sion but the use of this device is still in an experi- 
mental stage. 

One of the most recent developments in connec- 
tion with “black base” construction which has been 
sufficiently tried out to warrant recommendation is 
the use of mechanical spreaders for distributing the 
hot mix. Mechanical spreaders may be used econom- 
ically not only for spreading a uniform layer of mix- 
ture across the roadway, but for spreading narrow 
strips along the sides of old roads which are to be 
widened. In such work it has been found possible 
to spread as much as 400 tons of mixture per day 
with a force of only four shovelers and three rakers. 
A most interesting and instructive paper describing 
and illustrating the use of mechanical spreaders 
in “black base” work, by J. C. McLeod, division 
engineer of the California State Highway Depart- 
ment, was published in the June, 1925, issue of 
“Public Works.” 
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Gravel and Crushed Stone in Highway 
Work 


Of all materials entering into all kinds of road im- 
provement (except dirt, sand-clay, top-soil and the 
like), gravel and crushed stone constitute by far the 
largest part. Gravel and macadam roads consist al- 
most entirely of gravel and crushed stone, and more 
miles of these are built each year than of all others 
combined. Bituminous macadam and bituminous 
concrete contain almost as much gravel or stone per 
cubic yard as does plain macadam; each yard of con- 
crete contains one-half to one cubic yard of coarse 
aggregate; and there is more coarse aggregate in 
the base of brick or sheet asphalt pavement than 
there is surface material, whether the base be con- 
crete, black base or macadam. 

Figuring two ways from two sets of statistics, 
which brought results within ten per cent of each 
other, we calculate that last year about 16 million 
cubic yards of gravel was used in constructing gravel 
roads, and 35 million cubic yards of gravel and 
crushed stone in constructing other kinds of roads. 

These figures indicate the importance of gravel 
and crushed stone in road work. Where cement, 
asphalt or tar are used, they serve chiefly to bind 
the stones together (also to exclude water), prac- 
tically all of the wear coming on the stone; and 
in bases covered with a wearing surface, the stones 
must carry the weight of the traffic without crushing. 
Wherever a surface stone in a cement or bituminous 
concrete road crushes or shatters, it works out, leav- 
ing a hole which is enlarged by traffic or frost. If 
the stones abrade at different rates, depressions form 
and the surface becomes rough. If the stone is 
porous, the moisture it absorbs freezes (in northern 
localities) and it disintegrates. From none of these 
results can the stones be saved by the portland or 
bituminous cement that surrounds them. 

In view of the above, it seems to us that too little 
importance is attached to the selection and inspec- 
tion cf stone and gravel. Generally the specification 
is limited to a paragraph, and the inspection to the 
features of size and cleanness. Not a tenth part of 
the study that has been devoted to portland cement 
or asphalt has been given recently, under advanced 
methods of investigation, to studying the effect upon 
road construction and wear of the hardness, tough- 
ness, abrasiveness, porosity and other characteristics 
of rocks, and the sizes of the particles of aggregate. 





Anticipating the Future 

In the 1925 report of the water department of 
the city of Hoisington, Kansas, the statement is 
made that “The present pumping unit is over- 
size and inefficient. It is the recommendation 
of the management to install a smaller unit of 
sufficient capacity for the requirements, thereby 
reducing the pumping cost about 25 per cent and 
at the same time providing auxiliary equipment, 
using the present unit as a stand-by for an emer- 
gency. It is figured that a new unit can be 
paid for by the savings in pumping cost in six 
months’ time.” 

No engineer, of course, would think of plan- 
ning any public utility in a growing community 
with a capacity sufficient for the requirements 











136 PUBLIC WORKS 


of the present only. Estimates of growth of 
population and the requirements dependent there- 
on are made, usually for 25 to 50 years ahead, 
and the utility planned to meet such require- 
ments. But it has long been our opinion that this 
anticipation of future requirements is frequently 
overdone. Because a piece of machinery, for 
instance, may be expected to give efficient serv- 
ice for 25 years is not sufficient reason for giv- 
ing it a capacity which will be sufficient 25 years 
hence. 

There are at least two good reasons for this. 
One is, that the present operation will generally 
be much less economical than if the machinery 
were of a capacity more nearly equal to the im- 
mediate demands ; and the consequent monetary loss 
during its life may easily amount to more than the 
ultimate saving secured by deferring for twenty-five 
years the necessity for duplicating the machine 
or replacing it with a larger one. Moreover, the 
excess first cost of the larger machine, over that 
of a smaller one which would suffice for say only 
ten years, if placed at compound interest would 
probably go far toward paying the cost of dupli- 
cation or replacement at the end of the shorter 
period. ' 

The other argument against providing for too 
distant a future is that it may well occur that, 
during the life of the machine, more efficient 
equipment may be invented for performing the 
same service; in fact, it has frequently happened 
that it paid to scrap a machine only five or six 
years old in order to replace it with one of great- 
er efficiency. In case the size had been excessive, 
not only would the sum lost in scrapping the 
machine be unnecessarily large, but there un- 
doubtedly would have been a loss of money every 
year in excessive operating cost. 

The length of the period which it will be wise 
to anticipate in planning a utility will of course 
depend to a large extent upon the nature of such 
utility. For instance, a reservoir built 100 years 
ago is probably giving as good service today as 
one built only a year ago, and the cost of main- 
taining a reservoir of excessive capacity is little 
greater than that of a small reservoir. So that 
about the only financial item on the debit side 
would be the interest on the original first cost. 

But this illustration serves to suggest one of 
the other features to be considered in any study 
of this kind, in that the larger the reservoir, the 
greater the loss of stored water through evapo- 
ration. In an instance which the writer has in 
mind, a large distributing main was planned to 
be laid through a city with a view to serving for 
fifty years ahead the anticipated growth toward 
the west; whereas, the city’s growth did not 
follow the expected route but advanced toward 
the ‘northwest; so that the full capacity of the 
main furnished was never called upon, but a new 
main had to be laid in the direction of actual 
growth. 

Instances could be multiplied, each bringing 
out some new argument of greater or less weight 
against providing for too distant a future in the 
planning of public utilities. 
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Volumes of “Municipal Journal” Wanted 


We have an inquiry for complete volumes of 
Municipal Journal Nos. 28 to 47 inclusive and 
of Public Works volumes 48, 49 and 50. 

If any of our readers have these volumes and 
desire to dispose of them, they are asked to write 
us, stating price wanted. 





Quick Hardening Concrete for Gary 
Streets 
In the article “Rebuilding Broadway in Gary” 
in our February-March issue, it was stated that 
calcium chloride was used in the concrete to ac- 
celerate the hardening and permit early use of 
the pavement in repaving some of the streets 
of that Indiana city. The manufacturers of “Cal” 
write us that that material was used in this work, 
and that, while it can be used under a specifica- 
tion calling for calcium chloride (as did that for 
the Gary work), it is actually the oxychloride of 
calcium, in a form quite different from that of 
calcium chloride as generally considered. Mr. 
Cottingham, the author of the article referred 
to, confirms this statement. 





Fine Grading for Con- 
crete Pavements 


Cost of excess thickness of concrete due 
to failure to accurately finish subgrade. 








Under the title “Increased Cost Due to Im- 
proper Fine Grading Methods,” C. J. Moritz, 
president of C. J. Moritz, Inc., of Effingham, II1., 
presented at the convention of the American 
Road Builders’ Association facts, figures and 
tables showing what the loss is to a contractor 
for each inch of excess thickness of concrete 
due to uneven surface of sub-grade. 

The present tendency being, said he, to require 
that the specified thickness of concrete be the 
minimum thickness allowed, the matter of pre- 
paring subgrades is of prime importance to the 
constructors and they are forced to consider 
seriously how much additional expense is justi- 
fied in so preparing the subgrade as to avoid 
the added expense of building a pavement thicker 
than specified. 

“The question resolves itself into two divi- 
sions: First—the most economical method of 
preparing the subgrade, taking into consideration 
the materials in the subgrade, interference with 
other operations, and protection of the subgrade 
when completed. Second—the effect of care- 
lessly prepaid subgrade upon the cost of extra 
materials and labor required in the construction 
of the pavement.” 

Mr. Moritz believes that the use of the mechan- 
ical subgraders is the most economical method 
where conditions permit it. Also, that at least 
500 feet of subgrade be kept completed ahead of 
the mixer. The maintaining of this involves the 
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question of equipment for bringing aggregate to 
the mixer; especially truck vs. industrial track. 

“From the records of the Illinois State High- 
way Department we have made a comparison of 
the actual slab thickness as constructed for a 
theoretical six-inch pavement by twenty truck 
jobs and twenty industrial jobs during the 1925 
season. These sections were picked at random 
and presumably represent various degrees of 
efficiency in road building operations. The aver- 
age thickness obtained by the truck outfits was 
6.499 inches, or practically 6% inches. The aver- 
age thickness obtained by the industrial railway 
outfits was 6.418 inches. Further analysis of 
these figures was that the maximum and mini- 
mum excess thickness under both forms of haul- 
ing were practically the same. There seems to 
be a slight advantage in the industrial opera- 
tions. This difference, however, is so small that 
it becomes practically negligible in so far as these 
forty jobs are considered.” 

Concerning extra cost of excess thickness, he 
said: “The individual contractor must determine 
for himself his practical cost of subgrading. He 
should likewise determine for himself the cost of 
material on his particular job, analyze the same 
and determine to what refinement he may eco- 
nomically work to save the additional cost of 
materials and the handling thereof and maintain 
practical and economical sub-grading operations.” 

From analysis of cost which he had prepared, 
assuming the cost of cement at $2.50 a barrel 
net, coarse aggregate $2.00 per ton and fine ag- 
gregate $1.50 a ton, he figured the cost of ma- 
terials per square yard 1 inch thick as follows: 
For 1:2:3 concrete, cement-12 cts., coarse ag- 
gregate 5.4 cts., and fine aggregate 3.3 cts.—a 
total of 20.7 cts. For 1:3:6 concrete the re- 
spective figures are 7 cts., 6.4 cts., and 2.9 cts.— 
a total of 16.3 cts. Labor, hauling, overhead and 
general he figured at 8.3 cts. for 1:2:3 con- 
crete and 8.1 cts. for 1:3:6 concrete. This 
gives a total of a little less than 30 cts. per square 
yard for each inch thickness. 
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“The average excess thickness seems to be 
about one-half inch. If this be the case and the 
constructor’s cost of materials and labor are ap- 
proximately as assumed in these tables, then he 
has additional expenses of approximately 15 cts. 
per square yard.” This is about $1,500 a mile 
for 18 ft. road. 

“There is, of course, a limit to the amount of 
refinement that should be exercised on the sub- 
grade. I think you will agree with me in the 
statement that no machinery at present available 
will produce and maintain a subgrade within less 
than % inch of a given thickness, especially when 
it is customary to allow %4-inch variation in the 
finished surface of the pavement. To obtain a 
minimum thickness of six inches as required by 
recent specifications, it is therefore necessary to 
lay at least 6% inches and unless extreme care 
is used in preparing the subgrade and keeping all 
finishing machines and subgrader templates ad- 
justed to their proper relative positions, the re- 
sulting thickness will be nearer 6% inches or 
more. If now, in addition to the natural barriers 
to economy in this direction, we add careless sub- 
grading, the resulting expense assumes astonish- 
ing proportions. 

“To intelligently and economically produce a 
subgrade to practical refinements, therefore, the 
following conditions must be given careful study: 

“First, the possible effect of the hauling equip- 
ment upon the subgrading operations, taking in- 
to consideration, of course, the other elements 
and conditions surrounding your particular prob- 
lem. 

“Second, the proper equipment necessary to 
produce your subgrade depending upon the soil 
and materials with which you must contend. 

“Third, after due consideration has been given 
cost of materials, labor, hauling and other ex- 
penses as compared with the actual cost of pre- 
paring the subgrade, the constructor must de- 
termine for himself the economical plane and 
degree of accuracy to which it is desirable to pre- 
pare the subgrade.” 








County Highway Work in 1925 





Statistics from more than three hundred counties in all parts of the country, 
showing for each the amount and cost of each kind of road improvement 
made during the year 1925 and the cost of maintaining the roads in the 
county; also the total amount spent on road work and sources of funds. 


The tables on the following pages have been 
prepared from information furnished to Pustic 
Works during the past month by highway of- 
ficials of more than three hundred countries. 
The general information concerning amount and 
cost of work done is similar to and comparable 
with that published by us in previous years. In 
addition to this we have obtained special in- 
formation concerning earth roads, which form 
by far the largest parts of the roads of the coun- 


try. This information was furnished in response 
to the questions: “Kind of soil over which roads 
pass.” “Miles of graded earth roads.” “Aver- 
age width of graded sections.” “Average crown.” 
“Mileage kept in condition by dragging, etc.” 
“What equipment is used in keeping surface 
even?” “How often, on the average, is this equip- 
ment used on a given stretch of road?” “What 
percentage of the time does a road so treated 
(Continued on page 145) 
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PUBLIC WORKS 


Graded Roads Constructed in 1925 


County 


California: 


Fresno aca 
Plumas oa 
Routt Te 


Colorado: 
Saguachcec 
Florida: 
3radford j 
Charlotte ; 


Idaho: 
ae 
Twin Falls 


Illinois: 
Carroll 
Douglas 
Greene 
Henderson 
Macoupin 
McDonough 


OS are rer ree re 


Menard a 
Pulaski 
Richland .. 
Sangamon . 
Wabash a 
White 

Indiana: 
De Kalb 


Iowa: 
sremen eve 


I  Soreith aahereeig ae ele a 


Cherokee .. 
Chickasaw 
Decatur P 


ee arene ere te 


Emmet 
Fremont _ 


DE -d ow eandacae sleelon 


Jones 
Kossuth 7 
Lee 

Lyon 
Marion 
Marshall 
Monona ie 


DS as cadapw seas 


Palo Alto ... 
Pottawattam 
Scott 
Union 


Kansas: 
Anderson. 
Barton 


ae se iee es eee 


oS eee er ere 


Hamilton ~ 
Haskell 
Hodgeman 
Jackson a 
Miami 
Pawnee 
Riley 
Rooks 


CO SN er 


Maryland: 
Kent 
Michigan: 


EE, © ai. Sug dae e esa dee 


Isabella 
Leelanau .. 
Oscoda 


Minnesota: 
Beltrami re 
Benton ewe 


Ye rer ra 
Brown a apie eraqia aoe wre 


Carlton 


Ce ee eee 


Cottonwood 
Dakota asia 
Dodge 
Faribault 
Grant 
Goodhue , 


ee re eee 


Hubbard ae 


pO See Se 


Lake 
Lincoln — 
Marshall oT 
Mahnomen 
Martin 
Mower 
Nobles 


eee 


DE.  givdacodd dude cows 


Otter Tail 
Pennington 


Constructed during 
925 
Miles Cost 
20 $15,000d 
25 50,000 
16 
25 54,000d 
500 
257 
28.5 
102 4,0806e 
5 7,500d 
45 hones 
2 5,000e 
5 8,000e 
700 20,000e 
1.5 350e 
3.5 18,590e 
i7 8 3360 
10.25 10,028e 
2 ra 000e 
27b 40,889e 
"5.0 17.0006 
10 50,000e 
60 110,000e 
2 44,000d 
1.15 1,500e 
6.5 70,000d 
23 49,000e 
8 12,329e 
12.0 41,459e 
"3.9 65,0004 
17 1,500ce 
105 ae 
8 6,000d 
10 3,000d 
70 4,500e 
25 2,743f 
10.3 86,000d 
14 70,000d 
90 1,800 
20 er 
204 20,1404 
65 33,640e 
2 30,0004 
"3 3,200e 
3.86 4,992e 
4 6,000d 
16 30,0004 
25.1 66,000e 
16 26,1806 
82 480,000d 
22 49,994e 
15 60,000f 
“10.75 40,913f 
19.2 34,385a 
11 30,000 
3 43,623 
8.4 13,200e 
4 89,3474 


30,184 


7,755e 
15,200 


37,146d 
28,041e 
98,000d 
19,682e 


Total in 
the county 

at the 

end of 


1925 


134. 


400 
S00 


20 


44 


06 
110 


50 
378 
365 

110 


a 


800a 


900 


549b 


7.9 


-—bo + cr 


County 
Pine 


Pipestone rm 
Redwood — 


Rice 
Rock 
Roseau 
Sherburne 
Sibley 
Stearns 
Steele 


Stevens are 


Watonwan 


Mississippi: 


Lafayette 
Stone 
Missouri: 
Audrain 
Cole 
Holt 
Marion 
Mississippi 
Monroe 


Scott 
Washington 


Montana: 


Chouteau ... 


Gallatin 


Golden Valley 


Hill 

Lake 
Nebraska: 

Sarpy 


White Pine .. 


Nevada: 


Eureka ee 


eeeee 


North Carolina: 


Chatham eae 


North Dakota: 


McLean 


Mountrail .. 
Williams on 


Ohio; 
Cuyahoga 
Medina 
Morgan 
Muskingum 


Williams Sis 


Wood 
Oklahoma: 
Craig 
Tillman 
Oregon: 
Douglas 
Linn 
Washington 


South Dakota: 


Buffalo 
Faulk 
Haakon 
Hutchinson 
McCook 
Pennington 


Roberts ee: 


Texas: 
Denton 


Gonzales me 
Jim Hogg ... 


Matagorda 


Maverick ie 
Navarro ae 
Parmer au 
Red River ... 


Walker 
Williamson 
Wilson 


Washington: 


Franklin 
Skagit 
Skamania 
Thurston 
Whitman 


West Virginia: 


Gilmer 
Wisconsin: 


Ashland ane 


Bavfield 

Dane 

Douglas 
Wyoming: 


Campbell ee 


a—Town. 


Cost includes bridges. 


f—Includes culverts. 


Constructed during 
1925 


VoL. 57, No. 4 


Miles ‘Cost 
10 30,000e 
7.1 35,500f 
5.5 12,300e 
18.5 116,828d 
9.8 9,461 
5 7,459e 
6.75 12,742e 
41.6 76,873da 
25 62,000d 
9 35,044d 
5.5 26,146d 
20 38,000d 
4 8,500e 
200 
200 sacs 
ciaeie 15,000 
150 12,000e 
60 3,000d 
20 80,000d 
50 300e 
200 3,000e 
34.0 28,850e 
55 1,925d 
500 50ce 
20 4,000d 
40 25,000e 
13 1,300e 
60 
30 
20 54,0004 
93 39,660e 
3.3 46,489e 
15 7,000d 
4 58,000e 
10 6,000d 
9 een 
48 21,000 
50 200ce 
10 Sus 
5 4,000d 
1.0 4,838d 
28 22,000e 
40 800cd 
30 60,000d 
49 66.0006 
18 6,163e 
69 res 
20 3,000e 
420 64,000d 
19 92,0004 
10 25,000d 
10 5,000d 
24.1 91,0004 
150 45,000d 
50 50ce 
60 =: 150,000 
21.6 210,000d 
3 3,300e 
4.0 16,000e 
10 3,000e 
10 2,500e 
6 120,000e 
20 800ce 
21.5 26,343e 
99.2 211,625d 
17.7 26,289e 
18.0 25,631 


b—Called township roads. 
e—Cost does not include bridges 


Total 


in 


the county 
at the 


end 
1$2 
89 


‘. 


33. 
14. 


of 
5 


1 


1 
8 


38.7 


“106.5 


500 


“117.6 
26.5 


350 
260 


250 
300 

50 
400 
200 


800 
961 
520 
500 
200 


400 
170 


100 


30 
120 
628 


"486 


198 
313 


"396 
100 
“G9 
"500 
102 
500 
400 
25 
250 
1,000 
15 
"250 
200 
3,200 


30 
"106 


292. 


ce—Per mile. 


noe 
" Masts 


oo 


2d 


d— 





= 





i 
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None 
after occasional showers providing 


4 times a year 


Drags. : 


126 
750 


10 


6 
d with 3 to 16 feet of snow. + In spring, whenever roads start to dry out after rains; in summer 


Clay and sandy clay 
Sandy clay, gumbo 


* For three months all roads are covere 


Wyoming: 
Campbell 
Sheridan 

enough moisture. 





County Highway Work in 1925 
(Continued from page 137) 

have a firm, smooth surface?” “What other 
treatment do any of your earth roads receive?” 

Several states are not represented in these 
tables because the counties of these states have 
little or nothing to do with road construction or 
maintenance. The conditions in Pennsylvania 
and Connecticut are explained in the following 
statements, prepared from information furnished 
by the state highway authorities. 


PENNSYLVANIA TOWNSHIP ROADS 


The larger part of the mileage of the public 
highways in Pennsylvania is under the direct 
supervision and direction of township super- 
visors. There are 1,513 townships of the second 
class and approximately 79,200 miles of town- 
ship roads. With a few exceptions, these town- 
ships employ no engineers in connection with 
their road improvement, but such engineering 
services as are rendered are donated by the state 
department of highways. 

Under such condition, it would seem quite 
probable that the maintenance of these township 
roads leaves much to be desired in the way of 
effectiveness of results and economy of opera- 
tion. 

Probably a very large percentage of the dirt 
or natural-soil roads of the country are under 
similarly inefficient supervision and it can hardly 
be expected that the character of these roads will 
be greatly improved until something is done in 
the various states to place them more directly 
under expert guidance whereby advantage can 
be taken of wide experience and scientific knowl- 
edge similar to that brought to bear on the con- 
struction and maintenance of the more expensive 
road surfaces. 

TOWN HIGHWAYS IN CONNECTICUT 


In the state of Connecticut, the counties have 
nothing whatever to do with the highways ex- 
cept to see that the towns or cities within the 
county keep in proper condition the roads within 
their limits. In case a town or city refuses to 
do so, petitions may be brought before the 
county commissioners and they can order the 
road put and kept in condition. 

Outside of the state highways, the mainten- 
ance of roads is vested in either the boards of 
selectmen or the superintendents of streets or 
some similar official. 


Bituminous Concrete Laid in 1925 





Average 
Miles width 
Miles in of im- 
constructed county proved 
during atend surface, 
County 1925 Cost of 1925 feet 
California: 
err 147 16 
Idaho: 
Te ED 50% 0s eeu ee ee 11.75 
Michigan: 
CE Svea vevrcccdes 2% 
errr Pee ee 2 aie 
FROUDE cccccessese 0.5 16 
Nebraska: 
Ec ca cet ie bene a 0.02 $724a vise 20 
Ohio: 
eo 1.79 178,216a 17.07 18 
WD 6-5 00 0490965 400% ee meeize 33 - 
Texas: 
Williamson ........ 10.43 161,000c 10.43 <a 
vant 45 18 


f Se rerrre et ee 45 


a—Includes grading. b—Includes bridges. c—Includes 
grading and bridges 
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146 
Road Maintenance " __ siamese 
County Kind of Amount Miles 
Road Spent Maint’d Sedgwick...... 
California: en 
” Graded $33,000 134.5 
Oiled gravel 60,000 66.8 M 1 
Fresno...-. coeccees Bit. concrete 6,000 147.1 aryland: 
Warrenite-bit. 5,000 72.2 
Pluma@S...-.cccccece Graded 90,000 400 
Florida: Kent 
Bradford...cccccese Graded 10,000 130 ENE eeeeeeerereres 
Graded 15,000 50 
Charlotte. ++ { Marl 60,000 100 
mia soeeccccce Sheet asphalt 2,650 25 Michigan: 
Idaho veel Graded 10,000 500 WN Secdeseaicay 
Macadam 20,000 90 
Graded, wand-clay, Calhoun.. 
eh sb tiesin gravel, macadam, A 
twin Pals. bit., macadam, bit. 
concrete 9,462 350 
Illinois: 
Graded 5,000 34 Houghton. ...<.¢0. 
re Gravel 5 
—_ Macadam 900 8 
Cem’t, concrete 4,000 17 I 
Champaign....-+.+« Graded & oiled 250.000 885 I ss6 eseraniercion 
Graded iy ig = 
; Macadam 5,5 
Douglas... Cemt. concrete 400 5.1 Keweenaw......... 
Brick 100 12.7 
Oiled earth 85,000 310 
coupes wen LUII,  Cemt_conerete 15.000 165 Leelanau. “§ 
CDONOUGN..--- Graded 10,000 220 . 
Pulaski..cccccvveces Graded 27,500 365 Ogemaw. caae 
Wabash..cccccccecs ° Gravel 20,000 200 Belt ar 
WE so csdnsees re Graded ...... 900 een” ee 
Gravel 800 ° + aay = 
Williamson....cececes Bit. macadam 1,200 3 sane ATTN. ...eeeee 
Cemt. concrete 8,000 43 agai i ai 
Woodford....ccceee Graded 15,479* 80 Cariton...+. Ceeeeees 
Indiana: icttcrncinseas 
Hancock.....-+e+- ° Gravel 85,000 483 
Bo saewnnwss6 . Gravel 74,000 470 Chippewa...... oe 
Towns Cottonwood...... oe 
Dakota 
Bremer...... veeeeee Graded 9,735 161  _-Dakota..... maeasiie 
Gravel 1,416 33.7 Bi xiiseceee pedal 
Calhoun... ocececeed Graded 1,764 93.5 . 
Gravel 14,292 221 Faribault .......{ 
KOO. ccctcccece Graded 9,413 111.5 
Cheroke fare 302 x SOOERUO. « . 00000008 
et rade ,237 bon EERE EE eee 
ce. Gravel 1129 31.5 Houston... 
cas raded 6.000 110 UDVATA..cceccccee 
PRNTRED. +0000 Gravel 5.000 40 SIN 64-6: ero u dive 
aid Moines... .e ye of aes 7 Ptr stevneesonaes 
Ubuque...ceeoee eee rave 5,000 i 
siniaeias Graded 2'000 22 Lincoln..........0. 
a phe gg reef Gravel 39,526 172.5 MECEROE.. 06 cvccseee 
Payette. .cccccccseve Gravel 68,900 155.6 DEEMROUIOR.. +200000% 
Fremont.....eeee- + Graded & ungraded 15,000 187 PN ou a6sees ene 
CIN ice Gevceess Ungraded ,000 950 Nobles.. { 
Siedeil aaeet 36,008 75 bes err ee ae 
OWATG. ce cere reeee raded 1 i 00 8 
Fett 20'000 45.5 Or TE c6s0500% { 
Ungraded 20,000 . 145 
FORGES. cocccoessesoce Graded 17,000 35 ae, 
Gravel 10,000 15 
ae aweee “a 2 ae ae 
ngrade , ,34 Pipestone.... 
Kossuth..... iacanit f Graded 30.000 150 npn -{ 
Gravel 60,000 450 a 
{ Cement conc. 1,800 13 
~ RON Saas & graded 3,228 108.9 RiC€.. eee eeeeeeees 
MaAsioNn .cccosecece Ungraded 4,047 105 
Graded 35,000 92 ie icicncheneiinds 
Ungraded 14,000 106 
Marshall......coce Graded 200 2 NR caeuneéewss 
Gravel 31,000 60 Sherburne...... er 
Cement cone, 1,800 22 
Mills. Unarates 24,000 86 Ha icucenswsane 
yraded 25,000 49 
Monona....-+++-e * Ungraded & graded 18,207 98 re 
Muscatine Ungraded, graded, i 
andl sand clay, gravel 51,312 ee NE TST ETT OE TT TS { 


concrete 


Ungraded 
Palo Alto....... pi 
Gravel 
Cement conc. 
Cement conc 
Ungraded 
Graded 
Gravel 
Cement conc. 


Pottawattamie.... 


Beott..cve 


hale a Ungraded 
a eaeoue Graded 
Kansas? 
Anderson. ..+.++++++f b ery 
Hamilton. ....+..+.+{ Graded 
Sand-clay 
eect: A eee wne cocccce Sand-clay 
SSkell..cccee eens Graded 
Hodgeman......... { ye et 
Ungraded 
JACESOR . cc ccccevoce phon 4 
rave 
po eee ee Tee Ungraded 


Washington ..... 


39.000 800 
WLGRWER. .ccccccs 


10,000 100 


30,000 157 i. err 
1,100 11 Mississippi: 
100 0.75 FOROS ..0 ccc peeneens 
56,000 500 Missouri: 
20,000 30 HOlt....cccccccccce 
16,000 40 Se 
28,000 57 CO rr errrrres 
22,095 135 Newton..... ween 
19,000 55 PU ciuscaseceews 
Sane ene eetneneiel 
ro | St, Clair..... RRs 
1200 78 Washington........ 
600 6 Montana: 
24,301 175 Beaverhead........ 
5,400 70 { 
9 
atts Be Gallatin....cccccees 
14,308 170 
11,000 30 


60 1.5 Gerson Vee «0+ << 
30,000 150 


Graded 
Ungraded 
Graded 
Sand-clay 
Cement cone. 
Brick 


Ungraded 
Graded 
Top-soil 
Sand-clay 
Gravel 
Macadam 
Cement conc. 


Gravel 
Cement conc, 
Gravel 
Cement conc. 
Graded 
Sand-clay 
Gravel 
Macadam 
Bit. macadam 
Bit. concrete 
Cement conc, 
Gravel 
Sand-clay 
Gravel 
Macadam 
Bit. macadam 
Cement conc 


Ungraded, graded 


and gravel 
Gravel 


Graded 
Graded 
Graded & gravel 
Graded & gravel 
Graded 
Gravel 


Ungraded, gravel 


and sand-clay 
Graded 
Graded 
Gravel 
Ungraded 
Gravel 
Graded 
Gravel 
Gravel 
Graded 
Graded 
Gravel 
Graded 
Graded 
Graded 
Gravel 
Gravel 
Graded 
Gravel 
Graded 
Gravel 
Ungraded, graded 


sand-clay & gravel 


Ungraded 
Graded 
Gravel 
Graded & gravel 
Graded 
Gravel 
Gravel 
Ungraded, graded, 
gravel & cement, 
concrete 
Graded 
Gravel 
Ungraded 
Graded 
Ungraded 
Graded 
Gravel 
Graded 
Giaded 
Ungraded 
Gravel 
Gravel 
Gravel 
Ungraded 


Gravel 


Ungraded 
Gravel 
Graded 
Graded 
Graded 

Graded, gravel & 
cement cone 
Graded 
Ungraded 


Gravel 
Graded 
Gravel 
Macadam 
Bit. macadam 
Cement conc. 
Graded 
Graded 


Vor. 57, No. 4 


21,900 
95,000 
wie 


31,874 
20,725 

8,379 
10,000 
40,510 
17.808 
11,710 
60,000 
14,500 


13,329 


16,547 


6,000 


37, 000 


15,000 
15,000 


60,000 


18,185 
10,000 





102 
1,100 
3 


bo 
aah 
on 
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Montana (Continued) 
ee 


Nebraska: 


Nevada: 
Bureka....--+- 
White Pine.....-+-- an 


North Carolina: 
Washington....--- oe 

North Dakota: 
McLean... 


Mountrail....--+++s 
Williams...--++- coe 
Ohio: 


Cuyahoga...-eeress 


Morgan...-eees 


Preble.....-++eeeees ‘ 
Oklahoma: 


Oregon: 
DouglasS....+-e+es . 
Lincoln.....eeeeee% 
Tac covanecoeeoe® 
Washington.....--- 

South Carolina: 
Greenwood.....+++- 


South Dakota: 


Haakon......-+eee ‘ 
Hutchinson.....---- ° 
McCook.....eeeeee 
Pennington....+-+e8 
RobertsS....--eeeees 
Texas: 
Bee & Brooks....- ° 
Derton......+-. ne 


WIS. ccccses ones 
Jim Hoge ..--eeees 


Matagorda. ....e++- 
Maverick.....-+- owe 


Navarro... 


San Augustine..... 
Walker.....ccccece 


WIHISON....cccecce _— 
Washington: 

AdamS......-+- Terr 

Clallam..... icone 


Franklin......+s++- 


— 
Skamania.....++e+- 
Thurston....++++-+-4 
Whatcom....-eeeees 


WRIRAR . cccccosece 


West Virginia: 
GHmeFs 26s pouaswew-t 


Wisconsin: 
Ashland..... 


Bayfield. cones 
-{ 


on 


Douglas.. TTT TT. 
Jefferson...... sees 
a eee once 
WRSGNNEE. ccssccses 
=e 
Campbell. itvegus 
omental 


“Includes $13,187 for road oil. 


Ungraded 
Graded 

Top soil 
Gravel 


Ungraded 


Graded & gravel 


Ungraded 


Ungraded, graded, 
top soil & gravel 


Graded 


Graded 
Top soil 
Graded 
Graded 


Gravel 
Macadam 
Bit. macadam 


Sheet asphalt 


Cement conc. 
Brick 


Travel-bound mac, 


Bit. 


Gravel 


Gravel 
Macadam 
Gravel 


Graded 
Graded 
Graded 


Gravel 
Gravel 

Gravel 
Macadam 


Top soil 
Cement conc. 


Graded 
Graded 
Graded 
Ungraded 
Graded 
Ungraded 
Graded 


Gravel 
Gravel 
Graded 
Gravel 
Ungraded 
Shell 
Gravel 
Graded 
Gravel 
Macadam 
Cement conc, 
Gravel 
Graded 
Graded 


Macadam 
Gravel 
Gravel 

Ungraded 

Gravel & 

crushed rock 
Gravel 
Cement conc. 
Graded 
Graded 
Gravel 
Cement cone. 
Cement conc, 

Graded 
Gravel 

Macadam 

Bit. macadam 
Cement conc, 


Ungraded 
Graded 


Graded 


Graded 
Gravel 


Graded & gravel 


Gravel 
Gravel 
Cement conc, 
Gravel 


Graded 


macadam 
Cement conc. 


35,000 
25,000 


3,000 
10,000 


15,000 
1,030 


358,128 
1,072 
55.000 
4,000 
3.500 
15.000 
12.500 
35,000 


8.000 
58,140 
70,000 


70,000 
2,500 
40,000 
3,500 


47,000 
1,000 


4,750 
20,339 
12,000 
15,000 

2.200 
33,709 
19,539 


80.000 
10,000 
None 
12,000 
25,000 
10,000 


10,000 
15,000 


65,000 
68,846 


Ungraded. graded, 
top soil, sand-clay, 
gravel & macadam 
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Gravel Roads in 1925 





County Constructed during 1925 Total 
Miles Cost in 
county 
atend 
California of 1925 
Fresno .cccccoccs osee 8 6 SBD SS 
PUM 2 cceccess S = * *pewece 
Colorado . 
OCRPS onvceseces oan $14,000c 12 
EA: canccesesee ° — avec er 
Idaho 
Twim Belle .cccce 26 73,450c 94.85 
illinois 
CPPS csccceos oe <s  se0ees 65 
OO rere 20 100,000c 500 
MCHORPFY .ccccccs 90 64,000c 750 
PUIGEL « ccoceore 3 4,800c 80 
DE wenneene60 3% 39,000a . 
WOUGGR ccecvcece 33 70,000d 190 
WMEEO cccece see 18 54,000d 80 
Williamson ..... ° eee 34,000c 2 
Ind.ana 
eae 13 6,000 570 
Te TED ccsvcecce 69 % 3,009ae 266 % 
De. 6ueends 4000806 12 75,000c 482 
Kosciusk) ....... 24 6,000ae 171 
Ei, GORRRO oc cscs 12 25,000c 110 
Iowa 
eee ° 48 49,084a see 
CROPOMED «ccveses 12.0 6,668a 16.2 
CRUE kocccccs 4% 3,866d 44 
Delaware ....ccee esse 8 = 00 4 0.06 40 
Des Moines ....... os 8 = a oe 7 
Dickinson ...cce- 15 15,000a see 
Dubuque .....ee0. 1 2,000a anne 
ESMMOt cccccocecs ss 8 8=5=— aes 172.5 
ie eee ‘ 28 35,611 155.6 
GEUMEF ccccvcese . 6 8,000a 22 
BIOWOPE ccccccese 5 4,500d 38 
SONOS ccccccceseces o208 = eo a ene 15 
MOREA ccccccevce — |} eeaiee 450 
SATE 200606000008 18 19,121d 38.5 
Marshall ..... ~— 43 97,000d 79 
Muscatine ....... 5.05 9,356a 4.44 
POW BIO .<cccece 41.50 38,0004 185 
Pottawattamie ... sou 0 Clic onee 
DO; scsessese ecce ste weees ° 34 
errr rrr es _- 4w#senne eee 
Woodbury ....... —e 86 so eee o* 
Kansas 
AMGOTOOR .cccesce o20e = eevee 30 
PE crcecex eee . £zx_eader er 
Hodgeman ...... ae i ~srens oe 
SROMAOR. ccccosers 1.5 3,400c 1.5 
Maryland 
oo ree > ° oe 10 
Michigan 
Branch ..cccccsce 24 100,000c 250 
Calhoun ..ccccces 15.2 93,493a 385 
Chippewa ...-..s. 15 150,000c 206 
Houghton ......+. —_— #  enees 13.2 
SORBOUR ccccocssece “ee  ‘*20ukee 400 
Keweenaw ......-. 4 15,000a 10 
Leelanau ...eeees 6.86 34,527a 87.30 
Ogemaw .....ee- ° 4 - 34,532c 107 
OBCOGR cccces eeve 5.5 90,000 28.2 
Minnesota 
Beltrami ......++- 3 3,100c sie 
ee eer TT Tee ° tone“ 8 «eeeees 18 
Chippewa ....... . 16% 16,319a — 
Cottonwood ..... 30 30,000a 100 
Dakota <cccccsecs — i ‘ec~sen 339 
DED. 20600008. 22.77 35,498 - 
Faribault .... 33 46,952b 286 
Goodhue 27 55,135 rr 
J errr 18 18,0009 80 
FIOUStON .cccccecss Se i is*#ses* 9.07 
Hubbard .....-e+- TT 060928 17.51 
JACKSON cccccvecce 6.5 4,369c 102 
er rT 10 6.000c 300 
LANCOIN .cccccsese 37 34,1S8la 94 
TN Tee 57.5 270,000c 821 
Marshall ..ccccce . Sica  papivenie's 128 
EEE 44 8 9008800 C—O 156.9 
eee re 54.4 76,828d 154.4 
MOUIED  cccccvsecs 39.5 38,286c 183 
Oe 8 13,042d 88.9 
Otter Tall ..cc cee 42 37,000b 133 
Pennington ...... 8 9,690d 82 
er eee 9% 13,000d 50 
PINOStORe .cccccece 14.6 15,000c 91.4 
REGwWoO0d ..cccccs 2+ee seeeee 203.5 
MIO csvocoveocsves i—.  *eemue 262.66 
Pt? '6<00ete8n0e 7.3 8,780 99 
PODORE. ccccsecesse SS £§ #;#£éi#¢eees 20.85 
Sherburne ....... 5.75 38, 511d 58 
Pe sseeseonson @eeeen 685.9 
a aa 28 40,000c 300 
Pe é6éeinecess 12 16,500c rr 
OS er 20 71,000a 106 
Washington ...... 5.6 27,530a 64 
Watonwan ...... 11% 16,883b 120 
MEE. nc cian cates 23 51,703 33 
Mississippi 
Jefferson Davis 57 310,000c 57 
PO 8ca0seeee es 69 3,000a eee 
Lafayette oneee oe 1 12,000a +“ 
SG \asiavenes ‘ 36 100,000c _ 


147 


Average 
width 


of 
maueres 
surface 


66. = } meee 7 


28 
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148 PUBLIC 
° on 
Gravel Roads in 1925 
County Constructed during 1925 Total Average 
Miles Cost in width 
County of 
atend improved 
of 1925 surface 
Missouri 
PE Saccreane® kee  gaawes 10 
ES ian g-w we wb oudesa  ——__ ii 
ere 22 47,000a 215 28 to 30 
MRORTOO cccccccess 7 §0,000b 30 - 
4 rae 2 600d 5 18 
go). ee = £menetec 14 16 
0 ee we 8 eedud 195 9 
Pe Ksrees cee5 i s6eeee 100 “s 
Montana 
Beaverhead ...... 10 10,000a 150 18 
fee peter 8  canvedatnia OF" 12 
ee 17.67 130,620a 111.45 16 
CS Saatagop ascent eee — £4 £4“ noeanes oe ae 
0 rrr Tits oe ere 40 12 
Nebraska 
Er ee — °°} £«nvesn a 
ae ee exe Detebeces 24 
ODS pigiiinxea neo % 17 42,500a 25 24 
Nevada 
re 45 20 
White Pine ...... - | eee 30 10 
North Dakota 
Co eee ree 8 17,821a 
Ohio 
ED eceGsee —-acersc~ satiate 3.20 sg 
DE acc ccieas nee 0 55,000a 150 18 
DE ccncwhene eee i. ¥bmtedks 353 - 
DE, Gatiwecesx  “Ceve? <a tnees 58.7 16 
Tre 153,400a as a 16 
DEA twscrreses cee ~~ chet 2.6 12 
CO eee 14 52,000a 55 16 
Muskingum ...... 10 30,009¢e ies 16 
ae 13 50,000c 773.44 16 
Oklahoma 
ae 4 12,000 — 
0 ee 22.5 380,00Ic 66 
Oregon 
a are | re 656.2 12 
BANOOEN 6.66 +6000 15 7,000a 110 9 
Be tesiiedsaes ee — 8 8 ~weserne 2,000 16 
Pennsylvania 
ES ees en arstacans 16 
South Dakota 
Se 40 2,500b er i 
Pennington ...... ee 34 na 
ree 20 17,000a aie wae 
EE asi eKereeeeins ~— £+§;#§ # “eons 24 
Texas 
ee 10 163,000c 44 18 
BOO. evkccseswne 9 35,000c 119 16 
Sar eee 77.25 438,126c 170 16 
SOMEBRIGS 200008. jeee! welded 67 és 
Cc ee cee — eyeihaben 40 60 
rE re 10 50,000c 200 20 
Hee River ..csccs ‘eim  ~weniieee 7.25 16 
San Augustine ... 2% 10,000c a 24 
a ar hae 10,000ce 115 -2 
Washington 
RN cn Saevelons 25 317,000c 800 20 
2 2» ee 12 17,000e 45 12 
iy. ee 15 64,000a 193 12 
eee 30 135,000a 310 16 
a ee eagle  . -mubetaaed 570.53 24 
SEOMIBMIA «.ccces 2 8,000a ae 16 
yg, ee 11 76,000a 600 24 
wt. ee eee i a 240 am 
Wr RITTIAM 2... cscs. 4 4,000d 100 16 
Wisconsin 
0 ear 10 1,600d ae oe 
BARGE wc ccccces ae  —___ seaenlangetaeaal 20 26 
OS ae re 117.12 235,879c oan ae 
WIOUMIAR ..0scscecs 30% 59,2674 paar 24 
0 Ee 29 109,594c 411% 15 
SOMOTHOR cccccsecs 24 78,000a 200 18 
WauUukKeSRhe ...60. 17 60,000a aa 24 


a—Includes grading. b—Includes bridges. 


grading and bridges. d—Includes neither grading nor 


bridges. e—Per mile. 





c—lIncludes 


Waterbound Macadam in 1925 


County 


Georgia 
BORIGINE ..ccsss 


‘Twi Wallis....... 
Illinois 

CEPVOR .scscceces 

pS eee 
Indiana 

De BERID «cc csces 
Iowa 


Constructed during 1925 Total 


Miles Cost in 
County 
at end 
of 1925 


2% $46,994a 13 
2.85 


Average 
width 
of 
improved 
surface 


18 











WORKS Vot. 57, No. 4 
County Constructed during 1925 Total Average 
Miles Cost in width 
County of 
atend improved 
of 1925 surface 
Maryland 
DO ecvesccn ade §  eeutws 25 15 
Michigan 
Chippewa ....... 2 $17,000c 52 
DRCMINGON .nccsce cae) aetate 11 ais 
EE, occa § lasedne |) | stare enka 14 16 
Pe <“cccns “Seee ~ eugene 18 os 
DE ac eoes Weaice - “geisdens + 
Minnesota 
CS ome. | ~ Sega 4.7 
Co 2 10,732d 5.0 
Missouri 
Dy Sacnhanas  daa> § Sobgaws 1 
CE cadecas,  <dwace) “iatgesiew 5 
Montana 
eg 5.50 18 
North Carolina 
Henderson a Se trae 
Ohio 
on, eee ee 7.) )3—l (i(i‘i«ié«s rw ares ae 
CEYGROGR ...ssss cones. » Ueatieaies 10.71 18 
DOUMGO . coe sess 13.59 110,475c 59 12 
eee ‘ | Seen 7.5 . 
PEO, svsecerews 8 = cere  e8uiere 2.7 10 to 16 
DE ccu@ouesed mene  °  abows 36 as 
Muskingum ...... aa  ~neone 18 16 
who eae - - qaeeoas eer ie 
. eee 23 236,500c 135 16 
Oregon 
Washington ..... 19.62 137,231c 28 
Texas 
Navarrd ..... an 1 5,600c 20 16 
Washington 
DE oirdcs wane 18.06 108,000a 301.37 16 
WRIGRIRD  ....cccse- 10 30,000d 110 16 
West Virginia 
_  — a aleeery 3 30,000d 
Wisconsin 
CE a ae in 
a—Includes grading. b—Includes' bridges. c —Includes 
grading and bridges. d—Includes neither grading nor 
bridges. 
’ ep e ‘yr 
lop Soil in 1925 
Illinois 
PEE cctivacewes <sae 1° temegas 110 
ace cene: || ele Oo S weno 120 
Maryland 
DCE cee kiceek Serr:  sebuare 400 15 
Minnesota 
er 7 $23,000a 48.8 
Nevada 
White Pine ......- 13 1,300a 50 10 
North Carolina 
eee or 175 24 
Feenmgeragon .....+- a nee " 
North Dakota 
ES ee 57 4,053a 1,113 18 
Ohio 
IN BE hi erncaseintio « 80,000a 
South Carolina 
Greenwood ....... 13 138,000b 130 
South Dakota 
Pennington ...... —_—- °° £4z£x°»°oneme 255 
a—Includes grading. b—Includes grading and bridges. 
Bituminous Macadam Laid in 1925 
Florida: 
ee $1,710,000c Ks 16 
Idaho: 
c.. ff, Serer 19.35 
Illinois: 
SE 6 0. o's0 dee sere 217,122a 20 20 
Kansas: 
Serer rT 4 26 
Michigan: 
0 Le 2 
pe eee 4 Po 
eee eer 33 16 
ACC rere cee 2.5 7 
Ohio: 
CE, no ssc swseees 3.20 
er err 1.6 
DOTIRAMCO .cccccccccece on i 81.3 
SE, eeisicteeseues -75 108,000c - - 
inc aie prsp ain me Wt 58,326c 25 18 
i | 70,865c 3.93 16 
ll lee - 27 16 
DE: 26605 6enewees ‘ce = age 
T° i wie i adirae wm +s 23 236,500c 133 16 
Texas: 
DN. o.esiccovencees 10 18 
West Virginia: 
eS re Te 120,000d 





A—Includes grading. b—lIncludes bridges. 
both grading and bridges. 


nor bridges. 


c—Includes 


d—Includes neither grading 
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lam 


Constructed during 1925 County at 


County Miles 
Colorado: 

GR x dcktiécbenes +s ee0" 
Illinois: 

CE cc av este newness ae mee 

CROSEBRIGR 2 .ccccces 


McDonough .......++ +++e9* 
McHenry ....cccceese eseee 
OS Rae 6.26 
>... eee sails 18 
eer re 
Sangamon . 
WEED ¢t004e6s05804 s se2ewe 
Williamson ......... «eres 
Indiana: 
CET Gite éciavuens 1 
RSS 1 
eee 
Iowa: 
Dickinson........... 5 
Oe Ee 
SS Sere 22 
ee ME ccaeces0ae 
Pottawattamie....... <++++::; 
A ileie se ears 12 
.. . Seer es 
i. 
Kansas: 
rn 
eT ree er ae 
PEE cwtricceses S800 
Maryland: 


Michigan: 
ahi cae hw ae 
eer 
ee 
TEOMMMGOR . 2c ccccsecs 
ain 6m W408 ib 
Keweenaw.........2. sce? 

Minnesota: 
ee es 


Missouri: 
DE. cccvsesses *°** E29 
ass cig saigo ey 22 
CE Gilda cat ebae es oe 

Montana: 

I cc5oss keen ee 


North Carolina: 
PROMGOTIOR...cccuccses 89eee" 
WOSMERETOR.. 2.0 .0000% 

Ohio: 

CHIBNOED.. .. 060000090 16.6 
RR RS ye 


PE vccccetwabens 60R 20 


ee 
. a me 


South Carolina: 
Ge cecccceser 408808 
Texas: 
Cy eer 
Ee ae eee 
Washington: 
REI ee aa eee 
hs wie ccikmene ee. eek ae ts 
0 ere 
(ll 
a 10.2 
West Virginia. 
DE cchceaks pe ase ess 


a—Includes grading. b—Includes bridges. 


bridges. e—Square yards. 
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Cement Concrete Paving in 1925 


Cost 


113,000a 


eeeeee 


310,166c 
29,901b 


eeeeee 
erence 


eee eee 


843,396a 
12,000a 
156,372¢c 
733,800c 
90,000a 
45,303c 


eeeeee 
ete eee 
cee eee 


150,000a 





Conerete Reinforced ay 


Average 


Total in width of 


end of 1925 surface 


“Ysi11 9 & 18 
75 18 
"99 "18 

""y2.25 16 to 18 


" 43 "18 


"13 "is 
2 

18 
45 "is 

Ean +33 
30 26 


30 20 
40 sees 


9.0 18 


‘87 "18 


$3.96 18 
233 16 

46.7 16 

0.9 a 

10.5 i8 
26.03 14-16 & 17 
ii ig” 
216 16 to 18 


9 


ar) 


20 


improved Constructed during 1925 


c—lIncludes grading and bridges. 


Total in 
County at 
end of 1925 


Miles Cost 


wuwehe $71,000c 2. 
13 360,000c 40 
29 551,000c 125 
oeveee vo 


eeeese jj 808808 


eseeee £88088 


= 


ee 
me bo 


36 
20.7 


“— 87,037c 89.6 


7" 


16 cece 


2 

‘4.3, 141,125¢ 85.49 
of 

7 201,344 134.5 


1.0 40,000d 


17.4 402,978¢ 82.5 


i49 





Concrete Not Reinforced 


or 


or 


‘ 


Average 
width of 
improved 


surface 


18 
9 

9 & 16 
"30 
"18 
30 


"30 


"30 


“18 


18 


16 


18 
16 


18 


18 & 20 


d—Includes neither grading nor 
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Sand-Clay Roads in 1925 Fur. by 
amen counties, 
Mil width Federal aid Fur. by towns 
Miles _— ee ct tian ‘ ose state for or other 
2 
constructed county proved er oe wee yn ay 
during atend surface, Rhode Island ........ 650,429h 1,850,000 10,000 
County 1925 Cost of 1925 feet South Carolina ........ 1,005,791 4,922,365 ..cc- haba 
. sr South Dakota ...scces 1,709,548 SU errr ree 
— idichih mediate btntate a — oe 10 | ane og a seria abode send deals bya ang 3,838,182 3,500,000 
3 i: 8 oee6s cede Oiee-s ,208,727 498, 
Muscatine a ae ve Sin 7.95 SE acnnsesoesionns 389,798 O40-450 Vea 
- — Washington tees coos 1,216,266 6,577,120 51,778 
Ee ee 6 en'sic 8 20 West Virginia |... 854,888 9,953,414 7,000,000 
odin ere re eee 15 $27,348a .. $3 is b cama! ng aes ene 2,540,000 3,395,000 330,000 
Jie. weeuure ~ ee emacs yomin Per re 5 
Sedgwick. ..+ esse. 4.6 14,200a =. 20 24 s 1,416,083 1,385,365 749,186¢ 
aryland: ; a—For highway construction only. b—Includes un- 
est ebtsee r+ <> Rae eee err 75 15 finished contracts. c—By counties. d—Includes amount 
- somes 54 6 furnished by state. e—For Federal aid projects; part of 
ple ON seeeeeeere oes sees 4.1 1 this for work completed in 1924 but accepted and paid for 
enw pba ase 2% 7,800a 26 24 in 1925. f—For maintenance. g—Total expenditure from all 
e innesota: 142.1 24 sources. h—lIncludes state’s appropriation to meet Fed- 
oe : Sie RR Deeg oe y eral aid allotment. i—Includes only work done under 
Otter Tail ....+---+++: 65 supervision of state highway department. 
ee 0.50 . ° 
Sherburne 7200200001. Ls Road Construction and Maintenance 
Nebraska: i 1 
enn 4 3,600a 6 24 The figures in the accompanying table have 
gvorth Carolina: ss been compiled by the Bureau of Public Roads 
— Orr from its records and trom estimates made by 
Logan versserseeeee 160,000a highway officials of the various states. Of the 
Jim Hogg Ree er 13 ‘sééo "6 amount of probable expenditure by the states, 
i : . 
peneeree, : ” onl tats oe will be used for construction 
Ashland  ..cccccccee 1 i; aren sii an ; 
DAGUGOE  ccscccccesees ¥“ ewe 59 24 ge for maintenance. 





a—Includes grading. b—Includes grading and bridges. 


Brick Pavement Laid in 1925 





Illinois: 
Douglas .....cees er a 12% 9 & 10’ 
Sangamon .....--. ree ere 11 30 
Indiana: 
De Kalb ....-ceee we  aemauay 2% 
Iowa: 
Bete  occcccvesens a anew 23.5 
Kansas: 
Crawford ....+.- a. wenesece 5 26 
Oe er saver —aiadarapamteaes 1.10 20 
Sedgwick ......+- re 23.5 18 
Michigan. 
CTO .cce secoscces i coescere 6.7 eo 
Nebraska: . 
BOGE ocssescses 0.6 $22,000a EI 22 
North Carolina: 
Washington ...... jets 2,400b oe 
Ohio: 
Cuyahoga ....«.-- 8.17 1,070,312a 277 18 
TATE cccccesvoese cone seamen 18 16 
Holmes ....--eeeees nn nimaniaie 11.1 —_ 
Jefferson ...cceee 2.0 150,000c i ‘ 
Medina ...ccooce 2.0 49,468¢c 11.2 10 to 18 
Morgan ...ccccces cee i wixeedee ‘ 5 16 
Muskingum .....- cies  ~“eoumnees 37.95 14 &16 
Preble ...cccocces ewe wierramiengs 8.16 17 
WO0d ..cccccccees <9 avemeens 7 oe 





a—Includes grading. b—Includes bridges. c—Includes 
grading and bridges. 


Highway Expenditures in 1925, by States 





Fur. by 

counties, 

Federal aid Fur. by towns 

paid state for or other 

State in 1925 high’y w’k sub’div’n 
of state 
ATFizOna ...ccccccceees $ 709,729 $ 828,655a $ 45,000 
Arkansas .coccceccces 1,850,000 3,150,000 2,200,000 
Colorado ..ccccccceses 1,443,655 2,086,486  .ccccoes 
Connecticut .......+-+-+ 109,200b 9,516,560  ..ccocee 
Delaware ..cccccccces 365,000 1,541,065 747,754 

TUNER. 200-000 eeveoevos 887,367 7,416,680 628,938¢ 
Georgia ...cccccccccee 3,250,000 1,400,000 2,200,000 
BENE ceccccececoew~ns 1,142,431 1,142,431 721,822 
TIMOEE wc cccccvcce vee 2,717,923 33,388,679 15,000,000 
TAMOEE .occcavcoveveus 2,405,066 3,000,000 3,500,000 
HEORCHCKY 2c ccccvcevece 3,330,000 2,500.000 2,000,000 
MD. bss cescceeoeres 445,746 4,230,942 1,229,286 
Maryland ....ccceceee 635,783 2,300,000 600,000 
Michigan ....-c.cceses S0G5Ge lke essese 8 8  seesiese 
Mississippi (i)......... 3,400,000 100,000 3,300,000 
Missouri ....ccccccece 2,417,727 23,615,143 .cccocce 
WIGRORBER <cccccvevecs 2,300,000 2,000,000 300,000 

DE secede veers esos 1,735,000 .ccccose 1,245,000d 
New Hampshire ...... 602.834 2,661,143 1,600,928 
New Mexico .......+- 2,000,000e 700,000f ...cceee 
North Carolina ...... ye fe nr oe et 
North Dakota ........ 1,198,000 599,000 599,000 
CN piveenseweenere ws 2,525,755 4,148,260 6,500,000 
OTEBON .ccccccccvccces 1,327,329 5,976.585 1,389,744 


Pennsylvania .....++.. 5,166,438 50,050,375 7,077,554 


Funds available during 1926 for Construction and Main 
Rural Ronde tenance of 











Probab'e Expenditure Federal-aid Probabl 
by State Highway Funds Available Suesutinare 





Department to States* by Local 
ee $9,900,000 s3,sa7.o1.69 Soon OD 
ET ‘erivioneonusmesn 4,200,000 3,084,742,68 £80000 
Arkansas ........c00e06 6,500,000 1,534,751.77 9,000,000 
California ........0...06 14,000,000 4,248,299.76 23,000,000 
CEOS exccceveseserss 4,550,000 3,285,370.65 5,000,000 
Connecticut ........... 7,785,289 1,611,062.57 2.560.000 
Delaware .........0000. 2,930,000 367,537.65 “900,000 

nakon, Me 14,000,152 1,400,910.74 18,000.000 

BE Seniasacnenanbaiele 7,324,750 1,931,087.02 13,000,000 
RE elitotpentamuesinen 2,837,000 1,271,409.28 1,500,000 
TRGB ov vccccccccovcee 46,200,000 6,674,248.74 20,000,000 
EL pscdpeveesonsens 13,200,000 2,382,667.87 40,000,000 
NE ctaivmaipeisueaeiotinns 13,584,108 4,028,631.46 16,000,000 
Kansas ....sccccccceees 9,072,000 3,073,831.15 10,000,000 
Kentucky ........0.00+- 12,000,000 2, 486,349.23 10,000,000 
Louisiana ....ccccccccce 9,250,000 1,856,350.57 7,000,000 
se ER 8,983,400 1,513,478.38 3,900,000 
OS EN 7,116,398 654,830.74 3.200.000 
Massachusetts ........ 13,000,000 2,673,200.94 12,000,000 
Michigan ...........+.. 11,500,000 4,603 378.63 22,000,000 
Minnesota .........0++. 21,500,000 2,111,863.44 6.500.000 
Mississippi ............ 6,250,000 1,698,458.08 6,000,000 
FJ eee 28,076,000 2,600,235.10 12,000,000 
DEE. dserincecioeee 1,350,000 5,714,746.27 1,000,000 
as 6,500,000 3,941,841.00 8,500,000 
Nevada ..... ocecccccece 1,670,000 1,049,593.49 400.000 
New Hampghire........ 3,550,000 $11,347.83 1,500,000 
New Jersey........+0.. 22,990,000 985,680.83 8,300,000 
New Mexico.........++- 3,555,553 2,750,373.17 200,000 
New York........-.s0+s 35,750,000 6,938,224.36 26,641,000 
North Carolina........ 16,000,000 1,715,137.99 10,000,000 
North Dakota.... a 5,450,000 2,506,152.20 3,500,000 
REE dceescesecees 25,500,000 4,502,826.16 20,000,000 
Oklahoma ....... 10,000,000 1,894,068.61 12,000,000 
Oregon ...seeeeee 7,000,000 1,319,943.74 7,000,000 
Pennsylvania .... 63,550,000 3,699,149.10 12,500,000 
Rhode Island..... 3,790,000 675,753.65 875.000 
South Carolina... 5,540,000 892,885.46 2,500,000 
South Dakota.... 3,350,000 1,282,672.87 5,250,000 
Tennessee ...... 18,000,000 2,374,596.79 9,000.000 
WEE skcccscresconeses 28,000,000 4,979,640.84 16,000,000 
BPEL dcccwowcscveesenses 3,640,798 1,502,010.18 500,000 
Vermont  ..cccccccccces 3,530,000 801,796.98 700,000 
Virginia ...cccccccccces 10,285,500 1,481,535.84 2,600,000 
Washington .........++6 9,000,000 1,527 ,002.22 11,000,000 
West Virginia........++ 13,750,000 912,454.24 6,000,000 
Wisconsin .... ..ccccccee 20,970,000 5,143,634.95 10,700,000 
Wyoming .....ceeeceee 2,200,000 1,024,811.51 900,000 





PaGOlS covcoccoveses $598,590,948 $118,768,488.42 . $431,696,000 
*Included in total probable expenditure by State highway de- 
partments. 


The reports indicate that the states plan to 
maintain 234,582 miles of road, and to construct 
29,216 miles, of which 6,751 miles will be dur- 
able surface (asphalt, concrete, brick, etc.), 14,- 
320 miles sand-clay, gravel and macadam, and 
8,145 improved earth. That is, about 77 per cent 
will be low-grade type of construction. 
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152 PUBLIC WORKS 


Surface Treatment of 


Roads 


When and how to give an asphalt or tar 

treatment to macadam and gravel roads. 

Avoid building up a thick mat. Speci- 
fications for asphalt and tar. 








Discussing the subject of the surface treat- 
ment of roads before the American Road 
Builders’ convention, John N. Mackall, chief 
engineer of the Maryland Highway Depart- 
ment, stated that if sufficient attention could 
have been given to this subject fifteen or even 
ten years ago, many millions of dollars would 
have been saved to the tax payers and there 
would be many more hundreds of miles of good 
travelable macadam and gravel roads in America 
today, which have been permitted to go to 
pieces either from lack of surface’ treatment 
or from an excess of surface treatment. 

The chief reason why surface treatment has 
not been more generally adopted is, in his 
opinion, because of the unpopularity of such 
treatment due to the annoyance caused by the 
methods employed. Possibly if the highway 
administrators had informed the tax payers, 
when building a durable pavement which did 
not require occasional surface treatment and 
removing a comparatively good macadam pave- 
ment to do so, that the new pavement would 
cost two or three times as much annually as the 
' maintenance on the old pavement, the public 
might not have been so anxious to pay for the 
new type. 


. 
WHEN TO SURFACE TREAT. 


The difficult and really essential thing about 
surface treatment is to know when it is to be 
done. “The nearest safe rule I can give is to 
put off surface treatment work as long as it is 
possible to put it off, and then wait another year 
before actually applying it. This rule may at 
times cause considerable patching before an- 
other year rolls around, but the probabilities 
are that the patching will not be more than 
mildly troublesome and slightly expensive, while 
additional surface treatment before one is 
needed will invariably bring about the destruc- 
tion of the road through the creation of trans- 
verse waves which will make the road unsatis- 
factory if not impossible to use. . 

“The road ideally maintained under surface 
treatment is one which has a continuous film 
of bituminous material, impervious to water, 
over the entire surface of the road and of no 
appreciable thickness. One application to a new 
road will form a mat which will give some wear. 
A second application the second year will add 
something to the depth of the mat and some- 
thing to its uniformity. An application for the 
third and fourth years will invariably destroy 
the road by the building up of a mat of excessive 
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thickness which will set up transverse waves, 
for which there is no remedy except to com- 
pletely remove them. This, in most cases, means 
completely scarifying and resurfacing the en- 
tire section of the road. On the other hand, the 
allowance of too much time between successive 
treatments will permit the surface of the road 
to disintegrate and it may be destroyed from 
this cause. It has been my observation, how- 
ever, that many more roads have been destroyed 
from too much treatment than from too little.” 


MACADAM ROADS 


Mr. Mackall gave definite instructions for 
surface treating both macadam and gravel 
roads. For gravel roads, he stated that the road 
should be examined either in the late fall or 
the early spring to determine whether it needed 
surface treatment. Treatment may seem nec- 
essary to a road in winter, which will greatly 
improve in the spring when life returns to the 
bituminous material in it. If there is merely a 
place here and there which needs surface treat- 
ment, such treatment should be delayed, as a 
general thing, until there is surface disintegra- 
tion over at least 5 per cent. of the total area 
of the surface. 

Concerning the materials to be used, he states 
that for the first application he has found tar 
more satisfactory than asphalt, but after the 
initial application either gives equally satisfactory 
results. 

Where asphalt is used, they have obtained 
best results in Maryland by fluxing an asphalt 
cement of 120 to 150 penetration with naphtha 
which, when distilled in accordance with the 
A. S. T. M. method, has an overpoint of not 
greater than 225 degrees, while the dry point 
does not exceed 450 degrees. The prepared 
oil must conform to the following specifications 
and must be homogeneous and free from 
water: 


Min Max 

BOCrne STAVity BE FIC oon cece covcccee 0.93 — 

Flash point, open cup, °C............ — 65 

Evaporation loss, 20 g. 5 hrs., 212°F. ‘ 

CRP G) BF WEEE oon eescccosvies 22% “= 
Evaporation loss, 20g. 5 hrs., 325°F. 

Ce ted OO WEE oc cwcvesceccces 27% “= 


Consistency of residue after evaporation: 
Pentration at 25°C. of residue of 20 grs., 
Dh ME ¢idcerchabenwiseued sain — 100 


a Se MALI ahiaeaieaieeaern tan 40 60 
Insoluble in 86° Naphtha ................ 14% — 
100 Pen. asphaltic content (open evapo- 

ration at temperature not to ex- 

St rE! ivveccaeesanecsucwade 68% — 

Coal gas tars must be homogeneous, contain 
not more than two per cent of water and con- 
form to the following analysis. 

Specific gravity at 6B" F......cccccsces 1.15 119 


Sarebolisate as ra aials wore stand Ors enw oasis 250” 350” 

Insoluble in carbon bisulphite ........ 6% 12% 
Distillation (250 c. c.) (Engler Flask): 

 f ). , Ree — 7% 

a i i ae ane ardreshdan'e «a care — 18% 

fl. eee — 35% 

ke  _¢ (een eeeE — 43% 
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Water Gas Tars 


Min. Max. 
ee eg 1.10 1.14 
Viscosity (first 50 c c. at 40°C.) .... 250” 350” 
Insoluble in carbon bisulphite ........ — 4% 
Distillation (250 c. c.) (Engler Flask): 
Ss SF ar ere — 2% 
iv ng ce tinadeueaiasiel 3% 15% 
tt sch cctigxoeaieedaneis 18% 30% 
ee errr 25% 40% 
Melting point res. (Ring and Ball 
EE 5c Macaca kakreeseoe reese. 30% 60°C 


In the matter of treatment, the weather is 
a very important consideration. In Maryland, 
40 surface treatment is done after the first day 
{ July, nor before the first day of October; the 
sbject being to avoid applying it in very hot 
weather. Even though as little as .2 gallon per 
square yard is applied, in excessively hot 
weather it will work down toward the edges 
from the center and render unsuccessful all at- 
tempts at uniform distribution. Material such 
as that specified must be heated and should be 
applied by means of pressure distributers. 

He has found a fair day’s work to be 5,000 
gallons of material applied at the rate of % 
gallon per square yard, which will cover a little 
more than two miles of 16-foot roadway. Be- 
fore applying the bituminous material, stone 
chips or clean gravel passing a one-inch ring 
and free from dust is piled along the side of the 
road at intervals of about 15 feet, the quantity 
being sufficient to furnish about 20 pounds to 
the square yard. He has found that distribut- 
ing by hand is superior to any of the mechanical 
distributors which he has tested. 

For each pressure distributor, there should 
be not less than three power rollers. He pre- 
fers gasoline rollers, for he has found that with 
steam rollers at least one-third of the time is 
occupied in firing and getting up steam, and an- 
other third in taking on water, so that no more 
than one-third of the time is left for rolling; 
while with a gasoline roller there is no excuse 
for not rolling continuously. Two of the rol- 
lers are kept immediately behind the distrib- 
utor and the third used for rolling material 
which has been down 24 hours. 

Treatment should be applied to one side of 
the road at a time, leaving the other open for 
traffic, and the covering gang should never be 
more than a short distance behind the distributor. 
Traffic can safely be allowed on the road with- 
in two hours after the bituminous material has 
been covered. Bituminous materials, especially 
asphalts, seem to cut back previous surface treat- 
ments so that there is apt to be some movement 
of the cover material during a period of about 
48 hours. By means of signs and watchmen, the 
traveling public should be informed of what is 
going on, and advised to keep off of the fresh- 
ly treated surface. 

GRAVEL ROADS 

“The surface treatment of gravel roads is a 
problem on which most of the experimental 
work of which I know has been done by Paul 
Sargent of Maine. The material which we have 
adopted and found most excellent in every re- 
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spect was developed by him, and our method of 
application and treatment was obtained from 
him, and I take this opportunity to express my 
appreciation for what he has done for the sur- 
face treatment of gravel roads and congratulate 
him upon the results.” 

No asphalts are used on gravel roads but only 
tar, the Maryland highway department using 
chiefly Tarvia. The tar used must meet the fol- 
lowing specifications: 


1. Specific gravity 25°/25°C, (77°/77°F.) 
not less than 1.100 


2. Specific viscosity at 40°C (104°F.).. 8 to 13 
3. Total distillate by weight: 
oS ee: yee not more than 5% 
c) 42S SE not more than 32% 
i Ge CE i kéccscocaccod not more than 42% 


4. Total bitumen (soluble in carbon disulphide) not less 
than 90%. 

Tests of the physical and chemical properties of the 
tar shall be made in accordance with the following 
methods : 

1. Specific gravity, Department of Agriculture, 
Bulletin 314, p. 4 
2. Specific viscosity (on first 50 c.c.) U. S. Department 
of Agriculture Bulletin 314, p. 7. 
3. Distillation test, A. S. T. M. Standard Test D20-16. 
4. Total bitumen (soluble in carbon disulphide) not less 
than 90%. 

The gravel roads in Maryland are composed of 
either screened or pit run gravel containing 60 
percent of material larger than 44-inch and a filler 
composed of an intimate mixture of sand and 
clay. The treatment of these roads should be 
somewhat different from those in which there 
is no clay in the filler. 

A gravel road should not be treated unless it 
is in good condition. All weak spots should be 
discovered and completely removed and replaced 
with good material at least a month in advance 
of oiling, and the road should be kept dragged 
and graded to a good, uniform condition, free 
from corrugations and weak spots. It is essen- 
tial that the surface of the road be dry when the 
tar is applied to it. 

With the road in good condition, all loose ma- 
terial is removed by a rotary broom, supplement- 
ed by hand brooms where necessary. Tar is 
then applied at the rate of % gallon to a square 
yard with a pressure distributor and immediate- 
ly covered with fine sand and gravel, using the 
material which was swept off the road if it does 
not contain clay. (In most cases the pulverized 
clay will be blown away as it is loosened by 
travel.) Such of this material as is worked to 
the side of the road by travel during the first 
day should be thrown back again the second 
day, care being taken to cover every spot which 
appears to be bleeding. 

A traffic of 300 or 400 vehicles a day is usually 
sufficient to work the cover material into the 
tar, but if it is not, it may be supplemented by 
rollers, a four or five-ton roller being appar- 
ently as satisfactory as a ten-ton. 

This first application is allowed to cure for 
about a month and a second application is then 
made. In Maryland, a single application gave 
no satisfactory results even for the first season; 
but when a second application was made, the 
surface carried satisfactorily through the winter 
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and, with an additional treatment the second 
year, appeared to be in a position. to give two if 
not three years of service without an additional 
application. 

Before making the second: application, any 
weak spots which have developed are patched 
with a mixture of gravel and bituminous mate- 
rial; a cold patch material is used in Maryland 
for this purpose. This patching should be care- 
fully done so that the surface of the road is 
perfectly smooth when the second application is 
made. 

The second application is covered with a bet- 
ter material than that required for the first, coarse 
sand or a combination of sand with gravel no 
larger than % inch being used. Before making 
the second application, all loose material and 
foreign substances are removed by scraper and 
hand broom. The tar is applied at the rate of 
% gallon per square yard and immediately cov- 
ered, the cover material being spread back onto 
the surface as fast as it is pushed off by travel, 
for a period of at least four days. 

One of the really essential things about sur- 
face treatment of gravel roads is to keep applied 
to the surface an excess of covering material at 
all times so that the maximum amount may be 
worked into the surface during the curing period. 
If this material is allowed to be kicked off by 
vehicles and to lie along the edge of the trav- 
elled way, it will absorb a considerable amount 
of the tar which has been applied to the surface 
and this will eventually dry out and be of no 
value. 

The slow curing asphaltic oils which have 
given satisfactory results on sand gravel roads 
have been a total failure on the clay gravel roads 
in Maryland. 


Duration of Concrete 
Mixing 

Studies by California Highway Commis- 

sion indicate that batches should not be 

larger than the rated capacity of the 


mixer, and that longer mixing does not 
compensate for larger batches. 








Studies have been made by the California 
Highway Commission having to do with the 
effect on concrete of variations in time of mix- 
ing and capacity of mixer. These studies and 
the conclusions therefrom were the subject of 
a short report by C. S. Pope, construction engi- 
neer, and C. L. McKesson, materials and re- 
search engineer, of the commission. 

The standard specifications for California 
highways require that mixing continue for one 
minute after all ingredients have been placed in 
the drums and before any portion of them have 
been discharged, with a mixture of 1% minutes 
where the concrete is to be used in reinforced 
It is also required that the total vol- 


structures. 
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ume of materials used in a batch shall not exceed 
the rated capacity of the mixer as given in the 
manufacturer’s catalog. “It occasionally hap- 
pens that the capacity of the mixer is the lim- 
iting element in the contractor’s equipment, and 
in such cases it is economically desirable that 
the mixer be loaded to the maximum capacity 
at which it will operate efficiently. Sometimes 
maximum capacity is desirable to make the size 
of batch fit transportation equipment.” 

The latter consideration led to the first series 
of experiments. These were made on a 32E 
Koehring paver and later on a 21E Rex paver. 
In the case of the Koehring paver the rated ca- 
pacity is 32 cubic feet of mixed concrete, the 
maximum capacity according to the manufac- 
turers being 36 cubic feet. 

It had been found on a certain job that a 10- 
sack batch, making 45 cubic feet of mixed con- 
crete, was desirable if thorough mixing could be 
secured, because of the capacity of the batch 
boxes used on industrial cars. Accordingly, 
batches of this size were run, but the mixing 
time increased to 11% minutes to compensate for 
the additional size of batch. A test was made 
on the character of concrete turned out when 
mixing 10-sack batches and 8-sack batches, and 
when continuing the mix for one minute and for 
two minutes. Compressive strengths were de- 
termined after 11 days and 28 days, samples 
being taken from concrete from the front of the 
mixer—that which issued first, and from the 
back of the mixer—that which issued last. With 
an 8-sack batch, the one-minute mix was found 
to have a higher compressive strength than the 
two-minute, although the latter had somewhat 
better workability and uniformity. “No reason 
is apparent as to why this phenomenon should 
have occurred, but the test did show conclusively 
that this mixer was properly designed to pro- 
duce thorough mixing in one minute as speci- 
fied so long as the batch is within the rated 
capacity.” 

In a later test made with a Rex paver, which 
is rated on the basis of a 5-sack batch for a 1:2:4 
mix, tests were made of 5-sack and 6-sack 
batches. The drum held a 6-sack batch without 
slopping over. From the tests it appeared that 
the “mixer was properly rated by the manufac- 
turers as having a 5-sack capacity on 1:2:4 con- 
crete, and that an oversized batch results in de- 
creased average strength.” 

The authors of this report draw the general 
conclusion that, “The studies so far completed 
seem to indicate that any increase in time of 
mix for any mixers now in common use between 
one minute and some undetermined time more 
than two minutes and less than five minutes is 
of no particular value so far as increase in 
strength is concerned.” In general also, the 
larger batches had average compressive strength 
10 per cent or more less than that of the batches 
corresponding to the rated capacity. 

Prof. Abrams’ studies indicate that there is a 
slight increase in strength as speed of rotation of 
mixers is increased from 15 r.p.m. to 30 r.p.m.. 
and possibly better design of internal mechanism 
of mixers will permit decreasing time of mix. 
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Recent Legal Decisions 


STATES’ RIGHT TO CHANGE LOCATION OF HIGH- 
WAYS 

The Tennessee Supreme Court holds, Tiles v. 
Creveling, 265 S. W. 628, that the state has full 
authority over its highways, and, in the exercise 
of the police power, may take them in charge, 
and, in the public interest, change the route of 
any highway. The state may act in such a mat- 
ter either directly, by act of the Legislature, or 
may delegate such authority to a commission or 
a commissioner, as it has done by Acts 1917, c. 
74; 1919, c. 149; 1923, c. 7. 

The highway commissioners, it is held, could 
not make a contract as to the location of a road 
binding upon themselves or their successors in 
a case where it later appeared that a deviation 
from the route agreed upon was required by the 
public welfare. Any such contract is made sub- 
ject to the right of the state to withdraw from 
it when the public safety so requires. 

The county’s consent is not necessary to the 
acquisition by the state highway commission of 
rights of way for a state highway system. 





ROAD SUBCONTRACTOR'S FOREMAN NOT WITHIN 
STATUTORY BOND COVERING LABOR CLAIMS 

The Missouri Court of Appeals holds, Missouri 
State Highway Commission v. Coopers Const. Serv- 
ice Co., 268 S. W. 701, that a road contractor’s bond 
provision for payment of claims for labor under Mo. 
Rev. St., 1919, §§1040, 1041, does not include the 
services of a subcontractor’s foreman in charge of 
the work, employing all labor and purchasing the 
gravel and necessary material to carry out the con- 


tract. 





ROAD CONTRACTOR HELD NOT ENTITLED TO SUE 
ON CONTRACT FOR BENEFIT OF COUNTY 
AND HIGHWAY COMMISSION 


Landowners executed an agreement obligating 
theniselves to pay specified amounts and donate nec- 
essary land to induce a county and highway commis- 
sion to locate a federal highway through their neigh- 
borhood. The commission contracted for the con- 
struction of the highway. Certain of the landown- 
ers, on the work reaching their farms, refused to 
allow the contractor to proceed. Injunction was 
granted to restrain interference with the work, and 
the contractors subsequently sued the owners who 
had breached their agreement for damages sustained 
by the delay caused by their acts. The Kentucky 
Court of Appeals held, Spurrier v. Burnett, 270 
S. W. 25, that the contractors could not recover, 
the contract not having been made for their benefit. 





CONTRACT FOR STATE AIDED ROADS BETWEEN 
TOWNSHIP AND HIGHWAY COMMISSION 

In a mandamus action to compel the Oklahoma 
State Highway Commission to deliver to the officers 
of McElroy township $60,000, held by the com- 
mission as a result of a contribution under a contract 
between the township and the commission, where 
the commission had performed part of its contract by 
preparing plans and specifications of the roads to be 


constructed, the Oklahoma Supreme Court held, 
Avery v. Curtiss, 235 Pac. 195, that the township 
could not revoke its discretion after it had been ex- 
ercised and rights had vested under the contract and 
compel the return of the money deposited with the 
commission; and that a peremptory writ of man- 
damus should not issue. When the township de- 
posited the money, the proceeds of the sale of road 
bonds, with the commission, the township became 
vested with the right to have the commission match 
same with federal or state aid, and to have the com- 
mission contract for the construction of roads in the 
township, and the commission was vested with the 
right to use the money for this purpose in the interest 
of the state. 





EVIDENCE AS TO VALUE OF ROAD SUPERINTENDENT'S 
SERVICES 

In an action of a highway construction superin- 
tendent under the three-mile road law, for the com- 
pensation provided by Burns R. S. 1914, §7730, the 
Indiana Appellate Court holds, Board of Comrs. of 
Wabash County v. Mason, that evidence that the 
subgrade was not lowored to a sufficient depth, as 
required by the specifications ; that the concrete base 
was a little less than 414 inches instead of 6 inches, 
as required by the specifications; that in other par- 
ticulars the road was not constructed according to 
specifications, and that the superintendent was dere- 
lict in not requiring the contractor to so construct it, 
was admissible as going to the value of the super- 
intendent’s services. 





PROVISION IN CONTRACT BETWEEN ROAD CON- 
TRACTOR AND SUBCONTRACTOR AS TO SUP- 
PLYING MATERIAL HELD NOT 
A WARRANTY 

The Texas Commission of Appeals holds, Perkins 
& Smith v. Perkins & Stiff, 272 S. W. 126, that a 
clause in a contract between a road contractor and 
his subcontractor that “Collin county will furnish 
all material * * * for said work” could not be 
construed as a warranty, or a contractual covenant 
on the part of the contractors, the breach of which 
would subject them to liability; but that it was in- 
tended to negative the idea that the contracors were 
under any obligation to furnish the material. 

While the use of the word “warrant” is not in- 
dispensable, and no particular form or expression 
is necessary for the creation of a warranty, yet the 
language employed by the parties, when interpreted 
according to the ordinary rules of construction, must 
indicate with at least reasonable certainty an inten- 
tion to enter into a contract of warranty, or such 
intention must be clearly implied from the language 
used and the whole situation of the parties. 





DEFINITION OF MAXIMUM FEDERAL AID TO ROAD 
IMPROVEMENT DISTRICT 


The Arkansas Supreme Court holds, Taylor v. 
Williams, 272 S. W. 852, that the term “maximum 
federal aid” in Ark. Acts 1925, No. 215, Sec. 2, pro- 
viding federal aid to road improvement districts 
which cannot obtain the maximum of federal aid 
without issuing additional bonds or making addi- 
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tional assessments of benefits does not mean that 
a district cannot avail itself of the act unless it is 
given an allowance of federal aid equal to as large 
per cent. of the total cost of construction as has 
been made to any other district receiving federal 
aid. The highway department determines what aid 
may be given a particular district, and the largest 
sum allotted the particular district is the maximum 
of federal aid for that district within the meaning 
of the act. 





PROCEEDS OF SALE OF HIGHWAY BONDS MAY BE 
USED FOR CONDEMNATION OF LAND FOR ROAD 
The Texas Court oi Civil Appeals holds, Stites 

v. Sutton County, 272 S. W. 506, that the money 
arising from the sale of county highway bonds, 
issued under Texas Rev. St. art. 627, providing for 
the issue of bonds “for the purpose of constructing 
and maintaining and operating macadamized, 
graveled, or paved roads and turnpikes, or in aid 
thereof,” is not restricted in its use to the actual 
construction of the roadbed and the graveled sur- 
face or pavement, but may be used for the con- 
demnation of the land necessary for the construction: 
of the road. 





“MATERIALS” UNDER PUBLIC WORKS CONTRAC- 
TOR’S BOND 

While the authorities are not in accord on the 
question whether coal, hay, oil and other things 
consumed in the use are “material” used in road 
construction, the Circuit Court of Appeals, Fourth 
Circuit, Early & Daniel Co. v. American Surety 
Co., 5 F. (2d) 670, held that the question whether 
hay and stock feed consumed by the live stock 
employed on the North Carolina road contract 
were “materials’ was governed by the state 
law, and held that they were within the contrac- 
tor’s bond. The court cited Pocahontas Coal 
Co. v. Henderson Electric Light & Power Co., 
118 N. C. 232, holding that “material furnished” 
included coal consumed in running an engine 
used in the work, and Brogan v. National Surety 
Co., 246 U. S. 257, where it was said, consider- 
ing the use of “material” in federal statutes: 
“This court has repeatedly refused to limit the 
application of the act to labor and materials di- 
rectly incorporated in the work.” 





HIGHWAY AS DISTINGUISHED FROM 
REPAVING 

The New Jersey Court of Errors and Appeals 
holds, Mayor, etc., of Jersey City v. Public Ser- 
vice Ry. Co., 129 Atl. 482, that the laying of a 
new pavement upon a public highway is not con- 
sidered a “repair,” under the New Jersey law. 
“The repaving of a highway is a public im- 
provement, the cost of which may be imposed 
upon abutting owners to the extent to which 
their property is specially benefited by the im- 
provement (Jelliff v. Newark, 48 N. J. Law 101, 
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affirmed 49 N. J. Law, 239); while the cost of 
the repair of an existing pavement is not an im- 
provement assessable upon property owners to 
the extent of the benefit resulting from that 
repair, but is payable out of the municipal treas- 
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ury from funds raised by taxation (Hurley v. 
Trenton, 66 N. J. Law 538, affirmed 67 N. J. Law 
350).” The obligation of a street railway com- 
pany to keep the pavement between its rails and 
for two feet on the outside thereof in good re- 
pair, at its own expense, and according to the 
requirements of the governing body of the munic- 
ipality, was held not to impose upon it the duty 
of paying a proportionate part of the cost of a 
new pavement whenever, in the judgment of the 
municipal authorities, it is to the interest of the 
municipality that such an improvement should 
be made. 





LOAN BY COUNTY COMMISSIONERS TO HIGHWAY 
COMMISSION FOR ROAD CONSTRUCTION 
HELD VALID 
The North Carolina Supreme Court holds, 
Young v. Board of Commissioners of Johnston 
County, 190 N. C. 92, 128 S. E. 401, that under 
Laws 1921, c. 2, county commissioners may con- 
tract with the state highway commission for the 
loan of county funds to the highway commis- 
sion for the construction of part of a highway 
system in the county, the purpose of the act 
being to encourage co-operation between the 
highway commission and the county authorities. 
The highway commission’s agreement to repay 
is held to be a valuable consideration supporting 
the county commissioners’ agreement to advance 

the money for the work. 





AMOUNT OFFERED BY HIGHWAY COMMISSION FOR 
LAND NOT PROVABLE IN CONDEMNATION 
PROCEEDINGS 

The Virginia Supreme Court of Appeals holds, 
Duncan v. State Highway Commissioners, 128 
S. E. 546, that testimony showing the amount 
which had been offered by the state highway 
commission for land sought for highway pur- 
poses was not admissible in a subsequent pro- 
ceeding for condemnation of the land, such an 





CONTRACTS FOR ROAD CONSTRUCTION 


The Oregon Supreme Court holds, De Neffe v. 
Duby, 239 Pac. 109, that where the statute re- 
quires a contract for public works to be let to 
the lowest responsible bidder a discretion on 
the part of the officials charged with the duty 
of letting such contract is involved, with which 
discretion the courts are not authorized to in- 
terfere although the contract is let to one who 
is not the lowest bidder. 

A highway commission, it is held, in contract- 
ing for construction of a road, need not specify 
in advance the kind of pavement selected, but 
may call for alternative bids, provided the re- 
quirement of the Oregon statute that the com- 
mission adopt standard specifications is com- 
plied with. Under the Oregon statute construc- 
tion of roads includes reconstruction and the 
commission has authority to reconstruct a road 
which has been paved. The statute authorizes 
the commission to improve the roads of the state, 
and the word “improvement” is not confined in 
its effect or meaning to dirt roads. 

















